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Science : The word science comes from the Latin word Scientia 
which implies Knowledge. The Science as a subject has come to mean the 
systematic, consistent and excellent study of the physical world including 
everything that can be seen, observed or detected in nature by the man 
and society and the knowledge that grows out of such study. Usually 

the science is characterized by the methodologies and approaches of 
the hypothesises, postulates, assumptions, theories and laws based upon 
experimental observations and mathematical conclusions. 

The science is broadly categorized into two groups— Natural science 
and Social science. Natural science deals with nature or physical world 
while social science deals with the subjects like sociology, economics, 
political science, human geography etc. Here in this book we are concerned 
about natural science only. Natural science is broadly divided into : 

1. Physical science (studies concerned with non-living matter). 


2. Life science or Biological science (studies concerned with living 
matter). 


On the macro-level physical science consists of Physics-and Chemistry 
while life science (Biology) consists of Botany and Zoology. 

The contents of the Astronomy and Computer (especially their 
elementary and fundamental concepts) are today alsoassumed (considered) 
to be the part of the conventional science. 

At present research and development activities in various branches 


of natural science like astrophysics, geophysics, biophysics, biochemistry, 
genetics, virology, evolution and ecology etc. are going on in earnest. 
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the early stage of research i 
and development the units of 
n pease Saeed Eisas rere assumed to be Fundarhental. But later, the 
| ‘cae fe orareisdded ‘emperature, Luminous Intensity and the amount 
of substance were added and thus at present there are seven Fundamental 


— Units. : 

Derived Melia :If a physical quantity is expressed in terms of two or 
more fundamental units then these units are called Derived Units. These 
units have no independent existence like fundamental units. The unit 


itary 
Sica] er ae Momentum, Work, Potential Energy, Density etc. are Derived 
. nits. 
System of Units 
Usually physical quantities are measured in four systems of units. 
(i) CGS System (Centimeter /Gram/Second System) : In this system 
of units Length, Mass and Time are measured in Centimeter, Gram and 
Dse Second respectively. CGS system is also called Metric or French System of 
Units. 
c (ii) FPS System (Foot / Pound /Second System) : In this system of units 
= Length, Mass and Time are measured in Foot, Pound and Second. FPS 
system is also called British System of Units. 
it (iii) MKS System (Meter /Kilogram/Second System) : In this system 
28 of units Length, Mass and Time are measured in Meter, Kilogram and 
Ss Second. 
(iv) SI System (International System of Units) : In the International 
1 Conference of Weights and Measures held at Geneva in 1960 the SI System 


of Units was adopted and accepted on the basis of a comprehensive 
consensus. In fact SI system is extended and modified form of the MKS 


System. 
There are Seven Fundamental Units and two Supplementary Units in 


SI system. 
Seven Fundamental Units of SI System: 
(i) Length : In SI System Length is measured in meter and is defined 


as— 
Total distance travelled by light in vacuum in 1/299792458 sec is called 


1 meter. 
(ii) Mass : In SI system Mass is measured in Kilogram and is defined 


as— 
The amount of the mass of a cylindrical alloy of Platinum-Iridium 


kept at International Bureau of Weight and Measure at Severis in France is 


called 1 kilogram. 
(iii) Time : In SI system Time is measured in second and it is defined 


as— 
In the transition of two hyper fine levels of energy in the ground state 
of an atom of Cesium-133 by means of radiation between an interval of 


9192631770 time-periods is called 1 second. 
Einstein in his special Theory of Relativity used Time as fourth 


Coordinate in Space-Time coordinate system. 
(iv) Electric current : In SI system Electric current is measured in 


Ampere and is defined as— 
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the magnitu 
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de of the electric current j 
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perature is measured in 
Key, 


: In SI system Tem| 


rater an' 


A Temperate 
: od as— a 
and is define s a wwarsesottd (ice), liquid and vapour-coexist at 2 i 
d this temperature is calles 33 tk. 
crit 
Titicg} 


led 1 kelvin. 


« phases 
Three pha sale point of 


. i 
whit is called t1BI° PS Guy partis 
temperature and its é al : 
(vi) Luminous Intensity ¢ In SI system juminous intensity is me, 
in Candela which is defined as— , sure, a 
If any monochromatic source of light produces a fre, 
540 x10'2Hz in a definite direction and if its intensity is Toe ol) XK 
steradian, then js Luminous Intensity is of 1 Candela. If 1 Joule a Watt/ inear Mo 
emitted in 1 sec within any solid angle, then it is called 1 <Watt/ ster te ia Pressure 
(vii) Amount of Substance + In SI system Amount of Sub, adian, Work or E 
measured in Mole which is defined as— stance ig Magnetic 
If the number of molecules, atoms Or ions present in any sub: 
element is 6.023% 1023, then the required amount of the substance stance or 
is called 1 mole. Orelement 3 
If this number of molecules, atoms or ions in any substan spa 
js 6.023102), then it is also called ‘Avogadro's Number. Th ce or element 1018 
Number = 6.023x10". > Thus Avogadro's “a 
or 1 mole = Avogadro's number me 
Supplementary Units of SI system Be 
beige two Supplementary Units in SI system ca 
(i) Radian : The plane angl a 
iosated nation All nites byany-arc ofa circle of equi 10° 
(ii) Steradi P gles are measured in radian. qual radius 9 
aa ee : The solid angle made on the cent: ; ae 
squareis eal = naa on the surface of the sphere ws 2 ame by the 10! 
anglesarémencnreditn ius of the sphere is called 1 stera ate e side of the Units fi 
steradian. ian. All the solid @, 
F = betwee 
Physical Quantity undamental Units 
Length S.I. Units a 
Mass Meter Symbol by ligk 
Time Kilogram m : 
: ste Glarent vera ks Gi 
oe Ampere Ss all the 
umii A 
cite Intensity rae A Un 
unt of Substance ‘andela 8orK Tien 
Physi s ie cd A mil 
F LySical Quantity upplementa . mol 1NN 
lane Angles SI a 1AU 
Solid Angles ae 1LY 
‘ adian Symbol 
teradian rad _iPa 
Sr ij 
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Some Important Derived Units 


Physical Quantity Detinition of Quantity S.1. Units 

Mew Length Square mm? 

Volume Length Cube m* 

Density Mass per unit Volume kgm ' 

Veloaty Displacement per unit Time ms ! 

Force Mass = Acceleration kg ms? or 

Newton 

Ainear Momentum Mass ™ Velocity kg. ms! 

Pressure Force per unit Area Nm ® or Pascal 

Work or Energy Force « displacement N-m orJoule 

Magnetic Field Intensity Force N-amp' m! or 


2 
electric current « displacement Tesla or weber/m? 
Various Exponents of 10 


Exponent — Prefix Symbol | Exponent Prefix Symbol 
of 10 of 10 

qo'® Exa E 10" Deci 

10!" Peta P 10° Centi c 

10!? Tera T 10-* Milli m 

10" Giga G 10° Micro u 

10° Mega M 10° Nano n 

10% Kilo k lo Pico P 

10° Hecto h 10-15 Femto/Fermi f 

10! Deca da aS Atto a 


Units for Astronomical distance : 


(i) Astronomical Unit (A.U.) : It is a unit of distance. It is mean distance 
between Sun and Earth. 


71 A. U. = 1.495 « 10" meter 
(ii) Light Year : It is also a unit of distance and it is distance travelled 
by light in vacuum in one year. 
wel Light Year - 9.46 x 10'* meters. 
Gii) Par sec (Parallax Second) : It is the largest unit of distance among, 
all the astronomical units of distance and 1 Par sec = 3.0810! meters. 


Units of Length or distance Units of Mass 
1km = 1000 m +Ounce-OZ = 28.35 gm 
A mile = 1.60934 km 1 pound-lb ~ 1602 
1NM = 1.852 km 
1AU = 1.495«10"'m 
1LY ~ 9.4610! m Likg 
= 48612 A.U. 
Ja Par sec = 3.08«10'°m 1 Quintal 
= 3.26 ly Metric ton = 1000 kg 
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its of Time = 4840 sq. yard 
va gone eee = 43560 sq. feet 
hyainuS 60 min = 4046.94 5q. mete, 
hour a 1hectare = in a 
: oa 7 days : ae ea =26 sq. km 
chan month . be es = 256 hectare 
pass 1s = 640 acre 
1 solar month = 2 ce 2 “ae (Feb) Units of volume 
2 13 lunar month 1 day Mitre = 1000 cubic cm (ce) 
year = 12 solar month = 0.2642 gallon 
= 365 days wpgallon = 3.785 lit. 
lleapyear = 366 days 


Giese . 
ne tek aes Temperature, Electric Current etc. which 
ass, 4 


d by L, M, 7,0,4 have vital and Significant 
y expressed in terms of power (exponents) 


Dimensions of Physi 
In Physics Length, 

are symbolically ha isaatoi ines 
les. All physical quantities are 
of these symbols called dimension. 


Mass M 
ity = = =ML> 
H Example : Area = L x L= Lv, Density =V fume - 
i 2 3 2 
Force = mass x acceleration = M ~ LT wee 
, Force _MLT~? _ ee 
Magnetic Field Intensity = one x displacement AxL 


2. Motion and Force 

| Rest and Motion : If the position of a body changes with time, then the 

body is said to be in motion but if the position of the body does not change 
with time then it is said to be in rest. 

Distance : The total length of the path travelled b 
time interval is called distance. In other wo: 
between the initial and final positions of the 
of time without taking into account the dire 
scalar quantity and is never 


A al 


y a body in any given 
rds, distance is total length 
body in a particular interval 
ction of the motion. This is a 
~ve, and its S.I. unit is meter. 


distance executed by a body between theinitial 


*ve, —ve Or zero, and its S.I, unit is meter, 
If a bos 
otion cl 


Velocity : eas bs 
ialche Geen, noon ce a definite (fixed) direction during its 
the velocity of the body, Tras = ionic im unit time, then this is called | 


Position in a fixed direction, Velo a body is the rate of change of its 


ai its value may be +ve sh li quantity and its S.I. unit is 
verage Speed : Avera rl : 3 
by a body upon total time clipe ae ened as total distance travelled 
Average Speed — Total distance travelled el XxX» | 
Total time elapseq — O~ ee | 


Scanned by CamScanner 


Ifa body 
and the body 
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Ifa body 
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=> Ave 


Speed 
points of a 
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change of | 

Avera; 
displacem 


Thus. 


Instar 
average v 
not turn 
velocity, t 
instantan 


Acce 
accelerat 
of time, | 
of a bod 
converse 
retardec 
is ms? 


Mat 


ther 
Ifa 


acc 


Thi 
rest the 
Re’ 
that of 
that of 


7 


If a body travels x distance with s eed i 
and the body takes t, and t, times seapeces a eee 


X+x 
Average Speed = ht 4 = 5 a 
bod hatforthes te * = : 
ody covers hal tl i i j 
Ifa y of the distance with speed s, and another half with 
xix 
speed 5, then the average speed for the distance OP of the body = 272 
ttt, 


= Average Speed = Shit agty 
t+ b 
_ G+ s)t _ 8 +5) 
: 2 = = [t, = 1, =t (say)] 

Speed : Total distance covered by a body between the initial and final 
points of a straight line motion without any consideration of direction in 
unit time is called speed of the body. Thus speed of a body is the rate of 
change of its position. It is a scalar quantity and its S.I. unit is ms“. 

Average Velocity : The average velocity of a body is defined as total 
displacement of the body upon total elapsed time. 
Total displacement 

Total time 

Instantaneous Velocity : If a body moves in such a way that its 
average velocity measured for a number of different time intervals does 
not turn out to be constant and the body is said to be moving with variable 
velocity, then the velocity of the body at any given instant of time is called 
instantaneous velocity and it is expressed as 

=0 = limAt 
ar—o At 

Acceleration : The rate of change of velocity of the body is called 
acceleration of the body. If the velocity changes uniformly at equal interval 
of time, then acceleration is said to be uniform acceleration. If the velocity 
of a body increases with time then the body is said to be accelerated and 
conversely if velocity decreases with time then the body is said to be 
retarded or deaccelerated. Acceleration is a vector quantity and its S.I. unit 
is ms? 


Thus Average Velocity = 


Mathematically, acceleration = a and if v= 7 
= = > 
ion = 4% 4(dz wax 
then acceleration = ab ait ar ae 
If any body moves with a constant velocity then 


ae =0 (as v is constant) 


Thus in uniform motion acceleration does not exist. If the body is in 
rest then obviously velocity does not exist and thus no acceleration exists. 
Relative Velocity : The relative velocity of one body with respect to 
that of another is the rate of change of displacement of one body relative to 
that of another and vice-versa. 


acceleration = 


Scanned by CamScanner 


=— = 


velocities of two bodies 4 ang 
f£ the relative velocity of B with, hi 


5 constant 


, pare fe 
+ 2, entation : 
symbolic a of Awith respect to Bis expressed ae SS 
anvae = Ss eS ‘ 
and the pai ese are expressed a8; pq “P74 and y > ss pets | 
matically _fabody describes a straight line mot its direction 
jons 0) Sipe ers a distance S with a uniform ae ‘On, Thus motion 
ty win time i then, by applying the fundamen, seta constant spe 
veloct yranics, Galileo derived the following? i wef hte = 
: i e ly de 
Kinematical Equations of Mouton ‘yy Ois the cent 
on are! (Jveurtat (i)s=ut+ Lap q If a bod 
Equations © motion : Dy f 3 on the circa 
(iii) BW =u? +2as (iv) S, =u + is 8 the-body is 
d by the body in n!” second ne weiesty 08 
where S,, = distance covered PY 5 : If aboc 
hn = 
A tion the time rei 
Graphical representation of mo! oe jecalled ar 
‘) Displacement-Time Graph: : ~ 
(i) Disp’ ‘ ife eloci a Thus ¢ 
tia body moves with a uniform velocity . 
then displacement-time graph is a straight line § period. Th 
as shown in the figure. The slope or gradient 5 Alsot 
of the straight line provides speed. Also the & 
greater the slopes of the straight lines, the larger or v 
the speed. : 7 ; aly Thus, 
Obviously in the figure straight lines OP, a 
00, and OR have increasing order of the speeds as 0, > ost tae 
8 Ps 5 > 8, >6,. initial vel 
(ii) Velocity-Time Graph : ” describe: 
(a) Constant Velocity or Uniform Motion : If a 4 and suck 
body moves with @ constant velocity ina uniform ~ Hes 
motion, then Velocity-Time graph is a straight line, &p occurs. / 
parallel to Time-Axis as shown in the fi “> pages 
Thestraightline PQ Sapte: 5 but in” 
(b) Uniformly Acc sees uniform motion. © constan 
dence a imly Accelerated Motion : Ifa body = O Time (@ gravity) 
straight line then the Velocity-Thens ste it a Y bodyad 
line as shown in the i a sraphisa straight ia cc 
Obviously, strai i D with co 
” straight lin me j 
Time graph of the ea OP represents Velocity- > Tesmas) 
Two Dimensional ae accelerated motion 8 eos 
¥ 1S described in ty, Ons : If the motion of a © 
4XeS OF in a rect, wo dimensional as ‘Oum 
motion. The ci one Co-ordinate axj Co-ordinate Time (t) = 
reula 5 1S, iti a < 
Pendulum, ete, are = Motion, projectile then it is called two dimensiond Ti 
) Circular Mot; examples of tive.at Motion, motion of a canonical the gr: 
or path, then t 2 otion Ifa bo na 0 dimensional motion, 
velocity of Motion is called sttOes its i = k wT 
the body is tans. ed circular nie Motion on a circular trae 
ngential at every otion. In circular motion, Si (F 
Point of the track, its directio 
i 
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changes everywhere. 


This shows that as the v 
magnitude of the ve 


'Y remains constant (speed yy g 
constant) and velocity doesn’t remain constant ( 


as r v 
its direction changes) so the motion is accelerated. pt=0 
it Thus motion of a body on a circular path with a or 
ICcelerag an constant speed is called Unitorm circular motion. 
‘al prin, ton 9 Let Pand Q are any two instantaneous positions 
W’Wequ “IDleg of a body describing a uniform circular motion with linear velocity v. Here 
ation, Os the centre of the circular track and r is its radius. 

a Ita body describes an angular displacement in f sec and its position 

a on the circular track changes from P to Q then the angular velocity of 
the body is defined as angular displacement per unit time. Thus angular 

a (2 . 4 5 

Qn ) ), velocity « = 7 (expressed in rad /sec.) 

If a body moves on a circular track and completes one revolution, then 
the time required for it is called Time period. The inverse of this time period 
is called angular frequency. 

2: . * 

Thus » =< —22n Here, n is called angular frequency and T is time 

a) period. Thus n = 1. 
Also the linear velocity (v) = Circumference of the circular track 
o Time elapsed 
Hee (2m 2x i 
. oF alle (F)r =wxr ¢e 7 7O= angular velocity) 
— +x Thus, linear velocity (v) = angular velocity (w) x radius (r) 
—_ 


(ii) Projectile Motion : If a body is projected upward with a certain 
initial velocity u making an angle @ with horizontal direction, then the body 
describes a two dimensional motion whose path (trajectory) is parabolic 
and such a body is called projectile. 

Here a unique physical phenomenon 
occurs. As the body starts its motion there 
= is no acceleration in its horizontal direction, 
but in the vertical direction there is a 
constant acceleration (acceleration due to 


usin®@ 


Mistad gravity). Thus, in the projectile motion the 

body describes its horizontal motion with 
' constant velocity and its vertical motion 

with constant acceleration, 

Terms and Expressions associated with projectile motion. 

Time of Ascent (t,) : It is the time taken by a body (projectile) to reach 

the maximum height (H). It is given by 
>X ; —-¥sind 
> ot rae 
nal Time of Descent (1,) : It is the time taken by a body (projectile) to reach 
cal the ground at P from the maximum height (H). It is given by t,= — 
ck Thus ¢, = ising 

a g 

ce A . . 
pp (Here air resistance is assumed to be negligible) 


—_ SS 
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a] of the time of ascent and the time 

“oe travel the distance OP (Horizontay 
el 


] time tak tal Range OF Range.) 


total . 

cent ie. he Horizon : 2u sin@ 

of des' called F u sind __2u sind 
the body -” _u sind = ig 


at,tta = ; 
Thus fy='a" 4 8 mum vertical distance travelleg 
Zero at glance. It ig 


tot 


orizontal distance (OP) travelleg 


iven by H="~9 , 
gi 8 ce (R): It is the total h f flight (f). It is given by R= 


izontal Range (1 soap 
4 3 boy “projectile) in the total time 


ine 
‘op iously range R would be maximum if sin 20 be maximum. But 
vi 


max. value of sin 26 = rack 0-45" 


= sin20=1=sin e if 6 (angle of projection) 
iectile would have max. rang 
Thus. PIS u? sin 90° _ we L= u2 


= 45° and it would be R jay = 3 = 

Also if the angle of projections are @ and (90° — @) then horizontal 

range R would be the same in both cases, whatever be the initial velocity of 
projection, max. height attained, time of flight, etc. 


Equation of the trajectory of the projectile 
The overall equation of the trajectory of any projectile, whatever be the 


individual parameter, is given by 
2 


y= (tan 6) x- — sec’6. = (tan 0) x— —i_’ 
2u 2(ucos@) 


Obviously, it is the equation of a parabola. That’s wh jecti. 
traces out a parabolic trajectory (path, ps 


\bewton’s Laws of Motion : Firstly in 1687 Sir Isaac Newton, who was 
SrSiey an) -wton, who wa 


a great mathematician of his ti prop: h i 
book Principia. There are three Tage ae Ssawa.ot motion in his 


The tenden of bodi 
of rest or cnr mad ae 


tays at res; 
Parts of the body of those, hUs, there j nereas the upper part, due to 


; th 
© Opposite direction, Passenger and conseg 


kb 
Scanned by CamScanner 


Physics 


(ii) To remove dirt from a coat we hit it with a stick. On being hit the 
coat comes into motion but the dirt, due to its inertia remains at rest and 
so gets detached from the coat and falls off. i : 

(iii) Before taking a long jump an athlete runs for a while and then 
takes 4 leap. By FUBNINE: for a while he gains inertia of motion which helps 
him take a longer jump. 

(iv) While alighting from a slowly moving train one must run for a 
short while in the direction of the moving train and then let off the train. 
When you set your foot on the ground, the lower part of your body comes 
to rest instantaneously but the upper part of the body continues to move 
in the direction of the train. Due to relative displacement you are liable to 
fall forward and hurt yourself. If you run for a short while all the parts 
of the body will be in the same state and hence there will be no relative 
displacement of the different parts of the body. 

Second Law (Law of Measurement of Force) : The rate of change of 
linear Momentum (p = mv) of a body is proportional to the force applied 


and it takes place in the direction of the force. i.e{ F x ~~ 
dp _, d(mv) di 
or, Fe ke = ea =km ce (here mass m is constant) 
Where, k = proportionality constant 
= kma (as a= 7 = acceleration) 
If the proportionality constant k =1 then F = ma. 
=> Force = mass * acceleration. 


div 
If F=ma=m oF = 0, then no acceleration would be produced. 


If the acceleration of the body is zero (a = & = 0) then the body will 


move either with a constant velocity or be in a position of rest. This implies 


that in the absence of an external force the body either moves with constant 
velocity or comes to rest. This also concludes that in the absence of an 
external force the inertia of a body is conserved. 

Third Law (Law of Action and Reaction) : To every action, there is an 
equal and opposite reaction. Action and reaction act on different bodies. 
Since their lines of action are different, the resultant force is not zero. This 
is Newton's Third law of motion. 

Examples : (i) A rocket whose mass decreases continuously due to 
ejected mass in the form of gases during its forward motion. 

(ii) During firing of a bullet the gun recoils back with a great force. 

(iii) To drive water boat forward the bamboo stick is pressed into the 
land of water. 

(iv) During pulling water from the well sometimes the rope breaks and 
the man falls behind the well. 

Units of Force : The S.I. Unit of force is Newton. 
Newton’s first law of motion and measured by Ne’ 
motion. 


Forces are defined by 
wton’s second law of 
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i By Newton's second law F = ma. Here if m= 1 kg and @= ime 
| second’, then F = 1 N. Thus 1 Newton is the force required to produce A 
acceleration of 1 ms~ in a body of mass 1 kg. ' 

The CGS unit of force is Dyne and 1N = 10° dyne. 

Another unit of force is kg-wt which is also used for Gra 
kg-wt is the force required resulting from the acceleration of Bravity on the 
body of 1 kg mass. Thus by Newton’s second law, Force due to Bravity — 
mass x acceleration due to gravity. The force of gravity acting on a bo, dy ig 
the weight of the body. 

Thus weight (W) = mg. : 
Here the Bias of g Cxieaten due to gravity) = 9.8 ms-2 
Thus, 1 kg.weight = 1 kg x 9.8 ms? = 9.8 kg.ms? = 9.8N, 

Linear Momentum and Impulse : The product of the 
object or body with its velocity (constant) is called Linea: 
it is a vector quantity. 

Thus momentum (p) = mass x velocity 
=> p=mv. 

The SL. unit of the linear momentum is kg.ms 

If any external force is operative on an object or a bo 
span of time, then the product of this external for 

Impulse and the force is called Impulsive Force. 
Thus Impulse (J) = Force = time interval 


Vitatio, ¢ 


Mass Of a Moving 
t Momentum and 


dy for a very short 
ce and the time is called 


= J=F.bt= ape ay 


=> J=Ap= change in linear momentum. 
Thus impulse is also defined as cha 


nge in the linear momen tum of 
the body for a short span of time. 

The S.I. Unit of the impulse is that of linear momentum and given by 
kg.ms* 


a Examples of the linear momentum and 


the impulse 
(i) Cricket players while takin 


Law of conservation of li 
The linear momentu, 


I af irection remains conserved. Thus, 
In general, ifno external force is oj iveona system of particles or bodies 
under the mutual action and reaction of th 
system in any direction 
of linear momentum, 
Example 

(i) When a shot is fired, th 
law of conservation of mome: 
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2 


fired with a velocity say v, it gains a cert i 

_ 4 ‘fain velocity, say V and the 
Leena law the cannon must also acquire Peta di hi. the 
opposite direction so that the algebraic sum of the momenta becomes zero. 
If m and M be the masses of shot and cannon, then by conservation law of 
linear Momentum; 


mv+MV=0 or, vo——v_ 
M 


—ve sign indicates that V must be necessaril i i i 
e a oO} site to v. This velocit 
of the cannon is called the velocity of recoil. mGeS " 


(ii) In the Process of collisions, elastic or inelastic the total linear 
momentum before collision is equal to the total linear momentum after 


collision. Thus, total linear momentum of the system of colliding particles 
is conserved. 


___ If m, and m, the two masses of colliding particles, u, and u, are the 
velocities of the respective Particles before collision and v, and v, are the 
velocities of the particles after collision. 

Then by the law of conservation of linear momentum 


Total linear momenta before collision = m, uy, +m, Uy 


Total linear momenta after collision = m, v,+ m, V2 
Thus m, 4, +m, uy= m, v,+ m2, 


Elastic and Inelastic collision : When two particles or bodies directly 
strike (collide) in such a way that the total kinetic energy and the total 
linear momentum of the colliding particles during the collisions remain 
constant (conserved) then itis called elastic collision. If the relative velocity 
of separation and approach is equal for the two colliding particles, then 
the collision is said to be perfectly elastic and the particles of equal masses 
mutually exchange their velocities to each other after the collision. 

But when two particles or bodies collide in such a way that the total 
linear momenta of the colliding particles or bodies remain constant or 
conserved but the total kinetic energy of the colliding particles system is 
not constant (conserved) then it is called inelastic collision. 


Rocket Motion (A system of variable mass): The basic principle on 
which Rocket motion occurs or a Rocket is propelled is the Newton’s third 
Jaw of motionand the Jaw of conservation of linear momentum. 

A typical example of variable mass system is that of a rocket motion 

from which hot gases keep on escaping, thereby continuously decreasing 
its mass. A rocket may use either a liquid or a solid fuel. In the former 
case the fuel (Jike liquid H, or liquid paraffin) and a suitable oxidizer (like 
Oz, H,O, or HNO, ), stored up in separate chamber are injected into a 
combustion chamber where the fuel is burnt. In the latter case, the fuel 
itself carries its own oxidizer and hence a separate chamber is not needed. 
In both cases large quantity of the heat of combustion is produced, which 
largely raises the internal pressure and temperature of the chamber and 
burnt up gases (like CO, steam etc) are pumped out from an orifice at the 
back or the tail end of the rocket in the form of a high velocity stream 
called the jet. Consequently the rocket is propelled forward (opposite to 
the direction of the jet). Here the momentum lost by the jet of the fuel gases 
must be equal to the momentum gained by the rocket. 
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F © umber of rockets either 
r istage rocket is just a combination of hae or with the rear part 

i recisecatively in series or one 1 In all the three types, the first Stage 
join 


e is the sm; 
of one inside the ori and in weight and the “ ea veteran its elie 
is the largest in Se a anata e rocket is used first d discarded, with the 
end the lightest bata its fob, it gets rarer oe acceleration, This 
burnt up and it foe er the task of producing d the third stage rocket 
second siaBe po ee when its fuel is burnt up pan stage by the Sane 
ee oven The velocity thus goes on inne real consumption and thrust 


i i i stage rocket. The u aes 
forthe fics Le 00 pres more than for the third stage and the 
for the fir: 


i ied by the third stage. 
fuel stock carried by it about oe soe peso velocity. of 
ingle Stage) ¢ : a ie 2 
tel = = Ae yeaitations of conventional — oe 
pe ose Thusa single stage rocket is incapable to pu + ees es 
Pits oahis or escape through the earth’s gravitation - ee oa S 
Enultistage rocket is designed and fabricated to enhance an lieve a 


greater velocity. ; : 
The Apparent weight of a body in a lift or elevator. 


| Lift or Elevator 


Lift or Elevator 


going upwards coming downwards 


Zz zw (Decreasing 
gZ i AB 
Z (Increasing ZA Apparent 

: Apparent 


weight) 


The lift or elevator is a simple machine installed in various multiplexes 
through which people are transported in multi storied buildings for the 
business and other officials purposes. 

If M be the mass of a man elevated on the lift and F be the apparent 
weight of the man, then for the lift going upwards : 
F-Mg=Ma 
= F=Mg+Ma =M(a+g) [larger wt.] 
Here a = acceleration of the lift by which it goes up or down and 


Now for the lift coming downwards F + Mg = Ma 
=> F=M (a~g) (Lesser wt.) 


5 : Ev . . 
(attracts) with each oth : ery body in our universe interacts 
er which 


. Tavitation and C 
e individual he occurrence 
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ae Tea, ther 

> P. , x 

F first st a and considerable in all celestial bodies. Since the value of Gravitational 
S fasnal lest constant(G) measured in Torsion balanceby Cavendish was very small only 

I el is al 6.67 x 10°'' Nm’. kg~™, gravitational force for smaller bodies is negligible 
vith tl tl and can not be realized. 

! le ne 

hae is (ii) Weak Force : The concept of weak force came into existence firstly 
th TOcke in Yukawa‘s meson theory when explanation of B - decay was propounded. 
ake Same In the atomic nucleus, electron emission (f — particle decay) takes place 
S thrust spontaneously during the conversion of neutron into a proton by ejecting 
5 and the a meson. This x meson decays almost instantly into an electron (e-) and 
3e. an anti neutrino (¥). 

City of Thus; n (neutron) — p (proton) + 2! (m-meson) > p (proton) + & 
olin (electron) B-decay + V (anti neutrino) 

Cllites Here neutron is converted into proton by the exchange of m—meson and 
3 us a consequently interaction between electron (B-decay) and antineutrino is 
veve a due to weak interaction. 

(iii) Electromagnetic Force : Electromagnetic force operates on all 
charged particles and provides atomic and molecular binding forces. Thus 
electromagnetic interactions are charge-dependent (attractive as well as 

wats repulsive). 

The electric and magnetic forces compose the electromagnetic force 
which acts by means of photon or quanta. If both electri etic 
forces exist, then it is called Lorentz’s force given by \F = qE + qvB sin 

Where, g = Charge of the particle my eke 
E = Electric field strength gasn “8 
lexes v = Velocity of the charged particle 
* the B = Magnetic field intensity 
@ = Angle between velocity and magnetic field 
rent (iv) Nuclear Force (Strong Force): Among all the forces found in nature, 


nuclear force is the strongest force which basically exists within atomic 


rfucleus between proton-proton, proton-neutron, and neutron—neutron 
within the range up to 10" >meter. Experimental evidences of the nuclear 
d Physics observe that nuclear forces are primarily attractive, non-electrical, 
non-gravitational (not central forces), extremely strong but spin dependent 
and the magnitude of the force is same for proton-proton, proton-neutron 
and neutron-neutron. Explanation of the nuclear forces was given in detail 


its by Yukawa’s Menson’s theory. Some scientists also assume that the nuclear 
forces originate through the mutual interaction of two quarks. 

& Comparison among four types of Interactions : 
Interaction Relative Carrier particle Characteristic 

magnitude Time 

Nuclear (strong) 1 m= —meson 10sec 

a interaction 

: Electromagnetic 10° photon 10sec 

. interaction 
Weak interaction 10! Intermediate Bosons 10sec 
Gravitational 10? Graviton 10-lsec 
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i forces act 
od various c 
elf se ee mi these forces 15 zero 
the resultant on equilibrium state and 
sh anced force. 


machine any 


R= 0 
jel re fore r: i 
z body two oF more forces operate with ball-be 
Fore ey a to Jove towards any force, then out from comin 
3 alled unbalanced force. e fo sliding frict 
ca ig our common experience that wh (iv) Iti 
Frictional ae oie floor it eventually comes to rest. Thig block, solid-solid 
y) is set 19 ‘pes retards its motion and this force is called whereas it 
that an oppos!?& Advantag 
force. F itati Jastic in nature. T @) If 
i is neither gravitational nor ela: e. This fo: pia? 
anya ‘actually, Whenever a body slides over another body, wheels w 
body ‘exerts a frictional force to each other along the surfaces of cond | Gi) T 
The frictional force on eacl body acts ina direction opposite to its mou Disadvai 
; As the motion of a body increases, the force of friction acting on it aa @ | 
increases. ee. : dt 
Thus, force of friction (F,) is directly proportional to its normal reacti * pel 
o f ‘eaction (R), (ii) 
= FR oF Fy= wR = png. i Sachin 
Where, 1 is‘@ constant and called coefficient of friction. distorts 
m=manafteciingbndy, salon ce 
g= e to : f 
Types of frictional forces iid — gee Eee 
(i) Static frictional force motion’ Seekit 
(ii) Kinetic or sliding frictional force accele 
= Rolling frictional force fi has a 
i) Static frictional force : ; 8: ie. in 
rs t force : If a body kept on ‘ar —i ee 
yoiiainnattnec tee ts 
4 oth is called static f ees ‘ce operative withi as é 
applied fo . ed static force of fricti eats Thuy 
(i) Kili - Pgs direction. tion which is equal to the | | 
it or sliding fricti 
sliding or movi iding frictional force : 
both is ving uniformly, then th ol i body on any surface i 
called kinetic or sliding fr e force acting withi y ace Is) 
Gii) Rolling Frictional 2 ime ee 
surface), then f ional force : If : 
are 0 A orce : Ifa b 
Selection rce acting within the drs rolls on another body (or oe 
. es . 
Static force of frictj of both is called rolling cir 
force of frictj, Tiction > Kj 
ineticand oe Be lh Kinetic or sliding: § 
ani eg ° 5 oti 5 
Characterj ay ling friction, Hy Here; My Hy. ae my ed of friction > Rolling Mg 
rm ee of frictional £ , are called coeff. of static, 
not dat’ Mictional for. aces b 
th lepend on thejr 6 iN Withi 
e surfaces, eir contact sui Within the two i 
4 rather they ee of the bodies do a 
pend upon the nature of | 
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.y the static force of frict;, 

(ii) The s OF friction ; 

jction IS the least or the smaties. °° largest ana é 

ees > icti . ie: i 

(iii) ie py friction between two : rolling force of 

grease calle ths rcant is used which ig "ME Surfaces, a 

B, surtaces. is ensures s, ally i ef 
Vor ne and prevents tenner’ functioning he 

n eetincend Betti iffe 

with ball-bearings intervenes between the: unduly heated. The Parts of a 
ym coming into direct contact and A © surfaces. Thus it e lubricant 


17 


Suitable oil or 
‘d between the 


advantages 
(i) If the force of friction doesn’t exi 
wheels will start to slip and would ultaatel vid aca 
(ii) Due to the forces of friction man aa er 
Disadvantages Sand.moves. 
(i) Due to the forces of friction, e i 
: , ener; F 
and tools and ultimately the machines si aes much in machines 
(ii) Due to the forces of friction the inner i 
machines generate tremendous amount of heat eat 
distorts the machines. 
Centripetal Force (Real Force) : Wh 
i —o S : en a body mo i 
path of radius r with uniform speed v, then an mctleeation of ssaeaghide 
v/racts towards the radius and it is called Centripetal acceleration (Cent = 
Seeking) or radial acceleration. But by Newton’s second law of motion, this 
acceleration is produced by a corresponding force (every accelerated body 
has a force) called Centripetal Force directed inwardly towards the radius 
je. in the direction of acceleration. Thus a body of mass m moving with a 
constant speed v (uniform circular motion) on a circular path of radius r 
has a magnitude of the centripetal force. 


ehicles run, 


ponents (parts) of 
(thermal energy) which 


v 
But F = mass x acceleration a 
2 2,2 
mv’ mwr 
el ae ei a mwr (‘v= r) 
where, w = angular velocity of the body. 
v 
v 


Thus centripetal force is a real force acting on the body 
to maintain a circular motion or to remain on a circular track. Without it 
circular motion is not possible. 

The centripetal acceleration always acts radially inwa 
velocity (linear) acts tangentially outwards. 

Thus the centripetal acceleration 
bodydescribing a circular motion are perpendicular to each _other 
throughout the motion. Also at each and every instant the direction of 
centripetal acceleration (radially inward) and its velocity (tangentially 


outward) change regularly. 


rds, while 


and linear velocity of the 


ral Scie 
«on the body moves ona & 
oraand variable velocity (co; 


jar mM 


. i erations, th 

tangential acce , then th, 
ipetal heck in er iform circular motion Would 
the 


eleration (a) 


a d eae 
Resultant acce eT a)? + [tan gential acel. (at)] 
= J[centripe! 7 


= a= Vey (a 


The nature of the centripet: 


i different from other ordina, 
al force is not i 
© onal forces, Frictional forces, ci i Columbian 
forces like Gravee ply a way of describing ios behaviour of a force 
5 tit is ‘ oth 
a sib oe the maintenance of the circular m os . 
responsible . the planetary motions of sun and planets and also in 
enter a anes and satellites (both natural and artificial) the 
e orbital motions 0! aN 
Laat forces are counterbalanced by Gravitational forces. 
Thus; a = Mn =morR = ( v=@R) 
i OR R 7 
(ii) The centripetal force is necessarily equal to the force of friction of 
the wheels of the vehicle acting on the contact surfaces at the overturning 
of the road. 


2 
Thus; me =F =umg 


where 1 = coeff. of friction. 
(iii) An orbiting electron experiences a centripetal force about a massive 
nucleus which is equal to the electrostatical forces of attraction. 
2 


1_ (Zee 1 Ze 
4n€)  2 * an & = 


Thus; 


centripetal force (real i 
ae ple an the ( force) of magnitude 
1S confined on 


directed it Thee is equal to that of the Ppearing in a non-inertial frame 
ut a Virtual j Notth 


tthe r €action 


Why itis also cate spd force that appears by tre of the centripetal nature 
1 inertial force © Virtue of inertia. That's 
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Example : (i) If a manis travelling in a car in a straight line path and 
the car suddenly turns right, then the man realises a severe shock (push) 
towards the left. This happens because as the car turns, a centripetal force 
around the radius of curvature of the path is generated which is counter- 
balanced by the force of friction of the wheels of the car. But this centripetal 
force is not balanced by the man, so a shock is felt by the man which comes 
through the virtue of inertia. This is the required centrifugal force which 


acts outwardly. 
(ii) The person sitting in a merry-go-round realises an outer push 


tangentially due to the appearance of a centrifugal force. 

In the study of any physical phenomenon, the position of a system or 
body is made to be fixed and the distances of other bodies are measured 
called reference frames. It is of two types (i) Inertial (Non-accelerating) 


and (ii) Non-inertial (accelerating). 
Inertial frames are those in which inertia of any body remains 


conserved. Thus this frame is either in rest or in a uniform motion in a 
straight line i.e. no force, no acceleration concept exists. 

But if the force or the acceleration exists in a particular frame it is 
called non-inertial. Newton's laws of motion are applicable only in inertial 
frame of reference. 


Application 
Centrifuge : A device by means of which light particles and heavy 


particles are separated to each other. 

(i) Cream Separator : In a cream separator, a vessel containing milk 
is rotated fast. Being lighter the cream collects in a cylindrical layer around 
the axis, whence it is drawn off and the skimmed milk is drained through 
an outlet fitted on the wall of the vessel. The particles, whose density is less 
than that of the liquid, are driven towards the axis of rotation and those 
whose density is greater than that of the liquid are driven away from the 
axis. Cream is lighter than milk, so it is separated from milk and collected 
at the axis. 

(ii) The Centrifugal Drier : In laundries wet clothes are dried by 
packing them in a cylindrical vessel with perforated walls which rotated 
with a very high speed. Water particles stick to the cloths with a certain 
force which is called adhesive force. The water particles are not sufficient 


to keep them moving uniformly in a circle. 
Torque or Moment of a force : The 
turning effect of a force about a point or a line 
is called the moment of force about that point 
or line which is called the axis of rotation. The 
turning effect of a force is dependent on the pasoerel omens 
magnitude of the force and the perpendicular ‘ 
distance of its line of action from the axis of ‘ 
rotation. - 


ey | a ee | 
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a dy either in cj 
the body either in clocky; 
to’ tum nt of force ig 
or tends to ™ in of the mome! Ce is fixe 
jrection. The die or tends to turn the body, Generel 
“ap force tur” ‘ered as a positive (+ve) gi tally 


ent of a pe ‘nd its momen! 
for a larger MO 


ation. 
aaa defined as the product of the force ae 
ons the axis of rotation. 
fro! cce= Force * its perpendicular qj, 
a from the axis of rotation. 


is 0! 
distance from the ax! 


d the 
stance 


> The moment of the force or torque 


@-=1 x F =rFsino 


fi = Frsin@ 


where; 


@=angle between the force ang the 
position vector. 


The moment of a force or Torque is a vector 
quantity and its S.1. unit is N.m 
Examples : (i) For the equal forces as far as 
larger distance from the hinges of any door it will 
be needed to apply some more moment of force and 
correspondingly the tendency of more turning will be 
appeared. That’s why handles are installed and fixed 
at a /arger distance from the hinges of the door. 

(ii) The handle of a quern is kept distant from 
its pivot because through a smaller force (effort) the 
handle can be easily turned out (rotated). 

(iii) Hand pumps of water have larger handles. 

Couple: Two equal and o) 
as the product of the force an 
Thus; 


PPosite forces form a couple and it is defined 
d the couple arm. 
couple = force x couple arm 

=Fxd Sounn cena 
The couple is als 


0 a vec! ; ‘ 
appears like a torque and j pr quantity which 


© Machin, cae 
Na convenient €S Operate on the principle of 
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ulley, Inclined Planes and 


3 int weight is carri 
another poin fe4 arried out. T} — 
Serew Jack are the examples of Sint hae Ri 
5 - acnines, 
Machines are equipments through Si, 
carried by applying.a lesser force. more heavy objects are 

The efficiency of machine is given by. 
ina Work done by the machine 
nput energy provided by the 1.40% 
aiheietlideticy obany ntelineces — on by the machine * 100 
Yo. 


Efficiency of a machine = 


Lever : Lever is a simple machine i i 
a fe in which a strai incli 
js made to turn or rotate at a point freely or inde —— Sly iecrot ac 
there are three points namely — Fulcrum Effort Laas sie ee ees 
: y a oad. 
Examples : Tongs, Nut Cracker, Scissors ete ° 
: The fi poi ich ; 
Fulcru he fixed point about which the rod of the lever moves 


independently is called Fulcrum. 
Effort : To use (operate) lever the force i 
applied yi e 
a... pplied externally is called 
Load : The weight carried by the lever is called Load. 


Theory of Lever The basic physical principle on which a lever operates 
is that the product of effort and effort-arm is equal to the product of the 
load and load-arm. 

Thus; Fiftort x Eftort-arm = Load x Load-arm | 

Mechanical Advantage of Lever : The ratio of the load carried by the , 
lever to the effort applied is called the mechanical advantage of the lever. 

Load or weight (W) 


Thus mechanical advantage = 
Effort (E) 
Types of Levers : On the basis of the relative positions of fulcrum, 


effort and load there are three types of Lever. 
(i) First Type of Lever : In this type of lever the Fulcrum (F) is at 


midway between Effort (E) and Load or Weight (W). 
Load or weight (W) 


Mechanical advantage = Fert (E) 
AF _ Effort arm 


“BE Loadarm 
Example : Scissors, Brakes of a bicycle, balance etc. 
A F B 
E w 


1: In this type of lever the load (W) is at 


(ii) Second Type of Leve 


midway between the fulcrum (F) and the Effort (E). 
Load(W) _ AF _ Effort arm 


Mechanical advantage = Fort (E) 


BF Load arm 
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Such levers 
AF > BF 


Example : Nut cracker, 
tobaco cutting machines ete. 


Provide more than One mechanical advantages since 


Lemon squeezer, movable door on hinges, 


Gii) Third Type of Lever : In this type of lever the Effort (E) is located 
at midway between the Fulcrum (F) and the Load or Weight (W). 
Mechanical advantage = Load (W) _ AF _ Effort arm 
Effort (E) BF Load arm 
de mechanical advantages of less than 1, 


ch levers are used and utilized to enhance the 


Such type of levers provi 
since AF < BF. Sy 
slow motion. 


Example : Tongs, Plough of the farmers, hands ofa man ete. 


iB 


A 


w 


Centre of mass: Every physical s 
with a certain 


whole, and whi 


stem of particles (body) is associated 
point whose motion is charac 


ternal 
force. This is called centre of mass of the system. 


Thus centre of mass o: 


mentary masses is 
concerned. If a body (system of Particles) is composed throug a numbe 
of particles, say n of masses mM, mz, m; rT 
svat m,, located at the distance (position " 
vector) r,, ry, 1; .....r,, then the Position of 3 


the position vector Y, is defined as 
ea Tt My fot Mg M5 ‘“ WZ 
ais My +M) +My +m, SpE ERRC 


Centre of Gravity : The centre of gravity of a body (system of Parti 
rigidly connected together at a point where the whole mass Of the wu 
or the system may be supposed to be concentrated so far as Sravity (for : 
of attraction due to the earth) on the constituent Particles of the be = 
or the system is concerned. Also according to the = of the a ly 
gravitation every particle of a body near or upon t a ace Of the a 
is attracted towards the centre of the earth. The vectoria SUM of ane 
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attractive forces on the particles is the total force with which the body is 
attracted towards the centre of the earth. This force is called the weight of 
the body and the point of application of this force is called the centre of the 
gravity of the body or the system. 

For a larger body centre of gravity and centre of mass are two different 
points but for a smaller body these two are a coincident point. 
Centre of gravity of some rigid bodies 


Bodies Position of the centre of gravity (C.G.) 

Uniform bar (rod) Mid-point of the axis passing through the 
bar or rod. 

Tnangular solid body The intersection point of the medians. 

Rectangular or Square Solid The intersections points of the diagonals. 

Circular Lamina Centre of the circle. 


Senicdl Selig At ri height on the axis of the cone from 
its base. 

Hollow: Gene At at height on the axis of the cone from 
its base. 

Solid Spherical body Centre of the sphere 

Equilibrium of Bodies : When a body under the action of several 
forces neither moves in a straight line nor rotates around a point then it is 
said to be in equilibrium. 

Conditions for equilibrium : (i) The vector sum of all forces acting on 
a body along any assigned direction for translational equilibrium must be 
zero. Thus no linear motion occurs. 

(ii) The algebraic sum of moments (torques) of all the forces acting on 
a body about any assigned point or line for rotational equilibrium must 
vanish (being zero). Thus no angular acceleration must exist. 

If three forces acting on a particle as shown in the 
figure are capable of being represented in magnitude 
and direction by the three sides of a triangle taken in 
order, they (force) produce an equilibrium. 

Types of Equilibrium : There are three types of 
equilibrium (i) Stable equilibrium (ii) Unstable equilibrium (iii) Neutral 
equilibrium. 

(i) Stable equilibrium : When a body is in equilibrium in such a way 
that a slight displacement from this position produces a restoring force 
tending to return the body to the previous equilibrium, then body is said to 
be in stable equilibrium. In stable equilibrium the body possesses minimum 
potential energy. 

(ii) Unstable equilibrium : When a body is in an equilibrium in such 
a way that any displacement from this position produces a force tending 
to push the body farther from the equilibrium position, then it is said to be 
in unstable equilibrium. In this equilibrium position the body possesses 
maximum energy. 
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isi ite of, Fp 

body isin sucha sta fe 

Jibrium = ret position it (body) experiences 

tral Tightly from # Tote then body is said to be in ney 

in} a deflecting fo! ion the potential energy of the bog 
uilibriu™ 


Unstable 
equilibrium 


“sable equilibrium 
equilibrium : ~ 
al field a body is said to be in stable equilibrium 
when its centre of gravily (C.G.) lies as below as possible. 


Universal conditions for the stability " an 
he must have minimum po! ‘ential en a 

< ae herr line through the centre of gravity (c.g.) of the body 

must pass through the base of the body. 

Examples : (i) The tall Tower of Pisa is extremely inclined for an 
observer and it appears that it may fall down at any moment, but it never 
falls, In fact it has been surviving (existing) since centuries. The reason for 
its stability is that the vertical line passing through the centre of 8ravity 
(c.g.) lies within the base of the tower. 


In the gravitation 


g if 
ore passenger: 
on the upper deck, the c.g. of the system (bus+passenger) will be lied 


c.g. of the system (man + bucket 
system (space between his feet) = 


3. Work, Power and Energy 
1 st 
Particle takes place in a paris a 4 particle and the motion of the 
abe in the direction of 
fined as t} n of the force, the work 

and Ne prod: i 

ing distance y through which i uct of the Magnitude of the force F 

hus the work (W) =P. Particle moves, 


the product f he work 
Patticle. the component of done by the force is defined as 
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ipa be the angle made by F with the line 


of motion of th i 
definition of work; W = (F cos @) - x = of the particle, then 


an F - (x cos 8) 
by 5 work done by a force = force x displacement along the force. 
Work is 2 scalar quantity and the SI unit of Work is N 
je 0). ‘ 
jou The value of the work will be maximum at 6 = 0° 


—m which is called 


and minimum at 6 = 90° 
= Wax = FX 


W, 


mn - 
power: The power of an agent is defined as the rate at which work is 


yne. The average power delivered by an agent is the total work done by 
ie agent divided by the total time interval. 
t 


work done (W) 


‘Thus power (P) = 4 interval (4) 


The instantaneous power of an agent is P = - 
The SI unit of power is watt; 1 watt = Djoule: _ , N-m 
sec sec 

The power of Machines are expressed in Horse Power (H.P.) and 
1 HP. = 746 watt. 

Watt-second (Ws) - It is a unit of work. 

Watt-hour (Wh) - It is also another unit of work. 

= 1Wh = 3600 Joule. 

Kilo Watt-hour (kWh) - It is also the unit of work (energy) 
1kWh = 1000 watt hour 

= 1000 watt = 1 hr. 

1000 watt x 3600 sec 

3.6 x 10° watt sec 

= 3.6 x 10°Joule 


Thus, W, kW, MW, and H.P. etc. are the units of power; 
while Ws, Wh, kWh, etc. are the units of work (energy). 


If the force applied on a body is not constant, rather varies with 
distance, then the total work done by the force = work (W) = JF cos 8 


dx 
The work done in stretching a spring through a distance x = Lie, 
where k = a spring constant. 


Energy : Energy of a body is its capacity of doing work. In 


Mechanics (General Physics) a body is capable of doing work under two 
circumstances— 


(i) When it is in motion and (ii) When it is situated (located) in a field 
or when it is strained. 


Thus two types of energy usually coexist— one due to the motion 
and the another due to the field or position. 
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motion acquires a linear 


describing yr called kineti . 
24 Kinetic En 1A gone iad “a 
acity 1 
and develop # cap’ ; ity v, then kineti 
the body having velocity icenergy, 


y. 
Py vets mass of 
the body is given PY La 
cee bo? = 5 (0) = 2m its kinet 
KE.=5 dy is made double then its kinetic ener, 
body or linear Momentum of th 
e 


mass of the bot locity 
ile if either veroc igi 
will become dou hoes four times as that of the original, 
* body is a sate ae etal ‘ee 
sal EnCPEY'? ci of the body. 
P Potential field, it is called the potential ener iti z 
its position hemass of the body and ibe the height or position of the bog, 
sid Be Hon due to gravity is operative, then potential enerey Of the 
where accel = by PE. =mgl. where; 8 = acceleration due to gravity, 
body is given by P. (hits) a target it penetrates through the target and 
d by the target. This is the KE, of 


When a bullet strikes Z fer 
ans: sisting force 0! zs . 
works against the re a by the work it can do in being brought to rest. 


e and is measure i ition i 
hint apre is kept in a field, it works due to its position in the field, 
This is obviously PE. Thus the unit of energy is obviously the same as that 
of work. 

Conservative and Non-Conservative forces 
conservative, if the work done by it on any particle that moves between two 
points depends only upon these two points and not on the path followed. 
A force is non-conservative if the work done by the force on a Particle 
that moves between two points depends on the path taken between those 
points. Thus a force is said to be conservative if the work done by the force 
ona particle in a round trip is zero. A force is said to be non-conservative if 
work done by the force on a particle in a round trip is not zero. 
__ Examples: The Gravitational force, Electrostatical force, Adhesive and 
Cohesive forces etc. are conservative forces. Viscous force, fricti 1 . 
meng a etc. are non-conservative forces. a 
aw of Conservation of Energy : 
‘gy: Energy may be transformed from one 


Co p= linear momentum — mv) 


: A force is said to be 


Transformation of Energy 


Solar Cell Sol f Energy 
Dynamo i “i energy into Electrical energy 
: lechani 
Electric Motor El anical energy into Electrical energy 
Microphone “ctrical energy into Mechanical 
ical energy 
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Equipments / Instruments Transformation of Energy 

Lou speaker Electrical energy into Sound energy 
Musical Instruments Mechanical energy into Sound energy 
pulb/ Tube Electrical energy into Light energy 

Heater Electrical energy into Thermal energy 
Gmadle Chemical energy into Light energy and 
. Thermal energy 

Coal Chemical energy into Thermal energy 
Electric Cell Chemical energy into Electrical energy 
Heat Engine Thermal energy (Heat energy) into 

Mechanical energy 


4. Gravitation 


Gravitation is the weakest interaction or force among all the four types 
of interactions existing in our Universe. Each and every body interacts 
(attracts) each other by virtue of its mass. This is called Gravitation. 
Newton’s Law of Gravitation 


In our universe the force of interaction acting among any two bodies is 
directly proportional to the masses of the bodies and inversely proportional 
to the square of the distance between the bodies. 

If m,, m, be the masses of two bodies at r distance then according to ‘he 

Newton’s law of gravitation 


Foam,,m), Fat 


r 
mm, 
2 
¥ 
where G is called Universal Gravitational Constant 
= 6.67 x 107! Nm?kg 

Gravity : As in Newton’s law of gravitation the forces of interaction 
exist among any two bodies, but if in these two bodies one body is the 
Earth, then this gravitation is called gravity and by this force of gravity the 
Earth attracts everybody towards its centre. If a body is projected upwards 
freely, then due to the force of gravity it falls back. 

Acceleration due to gravity (g) : If a body is dropped freely and it 
executes a free falling motion, then as the body comes near the Earth’s 
surface then its velocity increases and the acceleration produced is called 
acceleration due to gravity. If m be the mass of any body describing a free 
falling motion then due to the presence of force of gravity the weight of the 
body = mg. 

where g = 9.8 ms* or 32 ft s*= acceleration due to gravity (Near the 
earth’s surface) 


= F=G 


In SI unit ‘g’ is expressed in ms“ or N. kg™!. 
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Universal Gravitational Constant (S), an, 
between Unt . i aa 

ee Reuaee to gravity @). be a homogeneous solid sphere of 


If the earth is supposed o; mass m be (located) on the surface 
noth body of inertial : 
M, and another - | 
: of mass m = ——£_ : 
} Then the force of interaction on the body G , 
ae ~ radius of the earth 
7 


f motion. 
’s second law 0} 

Newton's se jon = m: 
oe eis mass * acceleration iS 


motion (free falling) of the bodies are affected and thu: 
comes down earlier than lighter body. 


Variation in acceleration due to gravity (g) : At the latitude of 45° 
at the sea-level the standard value of & is 9.8 m/s? or 32 ft/sec2 
But the value of g is not constant 


(a) Due to the spheroidal (Oblat. 


s the heavy body 


Force eMon 
Thus —;— = "8 
R, 
GM, j 
OF Re we 
(Here, we assume that the inertial mass is equal to the 8ravitationay a 
= ion due to gravity g=9. 
i ue of the acceleration = 98 z 
/ 3. Ce eed upon the mass of the body. Thus two bodies of I 
di ‘ferent masses (if air resistance is to be negligible) fall freely and th 
oth value of g near the earth’s surface. This shows 
(both) have the same ; ‘ c 3 
that if two bodies of different masses, shapes and sizes are Topped in a 5 
vacuum from the same height, then both will reach the ground (surfa ce) : 
simultaneously. In the presence of air, the viscous drag, buoyancy etc. the : 
! 


and 


and varies from place to place. 
e Spheroid) shape of the earth 


As derived above g= rs and since the equatorial diameter is larger 
e 


than the polar diamet 1, the val 


than that in the Polar region. * iii “auatorial region is less 
TDG: g =max. (At poles) 


= min. (At equator) 
(b) Due to the axj 


: Ifa body of mass m is 
: latitude is X then due to 
Y 18 observed 


to have changed. This 
t of the body, Obviously an 
Min g. 


\ 


=R, cos A due to 
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‘The expression of the apparent weight is 
derived as— 
Apparent wt (mg ‘) = mg — mos? r cos? i 
Thus, apparent acceleration due to gravity 
=g'=g-w'r cos? 
But at the pole ) = 90° 
= g’ =g (max. at the poles) 
At the equator A = 0° 
= g'=g—w?r (At the equator) 
Obviously, if the earth stops to rotate then 


r=Recosh 
w = angular velocity 
) = latitude of the place 


«@ = 0 and here g’= g 
: £ the earth’s rotation increased 17 times of the present value, then the 
weight (apparent wt.) at the equator Will be zero. 
Obviously, the value of g increases on decreasing the value of angular 
velocity of the earth and vice-versa. 
re the graphical 


(c) With distance from the Centre of the Earth : He 
representation of the variation of g with 
distance has been displayed— si O (centre of 
The value of{g = Okat the centre of the Sipaeeie A. the earth) 
earth. It increases linearly with distance 
up to the surface of the earth and then 


decreases rapidly and again becomes 
zero at infinity. The acceleration due to 
gravity gis maximum on the surface of R is =: 
the earth. 

(d) Variation in going up from the earth’s surface and coming down 
from the earth’s surface. 

(i) The value of g decreases in going up. If any body goes h height 

then the value of g decreases and say g’ which is 


from the earth’s surface, 
: , 2h 
given by 8 -a(1 = =| 


‘o decreases in coming down. If any body comes 


(ii) The value of g als 
s surface, the value of g decreases and we 


down to h height from the earth’ 

say it g’ which is given by g’=8 ( - Z| 
e 

ming down inside the 


g from going up or co 
n in coming down. 


Remark : The value of 
in going up tha 


earth decreases but decreases more ii 
Applications of the variation of g 
th any acceleration a, then the man 


(i) Ifa lift or an elevator goes up wil 
sitting in it experiences a larger weight than that of his original. 
Thus, apparent weight = (mg + ma) (increased wt.) 


where; m= mass of the man. 4 
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comes down with any acceler, 


30 
e " elevato: i 
co gy at ttecas as 
a, then the 
original. —ma) (decreased wt.) ; 
4 ight = (mg — "4 aTHGS 
Thus apparent ss tormoveswitha constant velocity (no acceleratj. 
(iii) Ror sie is no change in the weight of the man. ‘On) Now 
= ‘t eee coming downward the none et the lift or elevato, Thu: 
iv) 5 it 
broken, then a free falling motion Occur and the sitting man experiencall 
weight lessness. Obv 
Since during free falling 4 = 8- the valv 
Thus apparent wt. = a= mg depend 
=mg-mg=0 lesser v 
(v) If the value of the acceleration a of the lift or elevator during coming thesan 
downward became more than g, then the sitting man on the floor of the a be 
would escape on the roof of the lift. lift \ 799k 
As if a >g then apparent wt. = mg —™ma < 0=-ve re 
Thus apparent wt.(-ve) physically activates the man upward] satelli 
man comes on the roof of the lift (elevator). Y and 1 
Planets and Satellites : Planets are the celestial bodies P: 
Fees the elliptical orbits of the sun in our solar system. But hehe 
ies revolving around the planets are called satellites. The Earth ven q 
planet of the sun and the moon is a satellite (natural) of Sa 
planets and satellites draw their ligh of the Earth. Th 
have no energy of their own, pias eer from: the sun because they 
Geostationary satellites, 5 onl so many artificial satellites like— 
have been launzhad jac putnik-I, Aryabhatta, Rohini and Appl A 
sai hed in various orbits of the earth. Vari Pple which 
ites are orbiting around the Earth - Yarlous communication 
Sputnik- i Fs i 
scien Nt was the first artificial satellite launched in 1957 by Ru 2 
= . ssian 4 
Orbital Velocity : If a bod: (Tv 
revolves around anothi ly (say, a satellite) 
the velocity of the i ein the Earth) then 
i 5 o! . 
rien e first body is called 
m be the m 
th ‘ass of a satelli oe 4 
le earth of the mass M_ wi rite orbiting around 2 
velocity) and let R_ be he? with velocity ». (orbj is 
Here, gravitati e radius of the earth aia 8 
Centripetal f onal pull on h ‘ § 
: orce necessary to keep a: S Satellite ‘ 
M 2 le ; 
Thus —— _ ty ody on the circular ! 
(R+h)? — (R.+h) 
where, } — hei 
“= height 
and g= ht of ” 
dg= acceleratio, the satellite from th 
N due to pray: ‘e Earth’s 
% = orbital veloc; M 8} Avity on the he 
city= / 2M, S surface. 
R, th 
_| 
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5 sR gz avenues 
thusey= / 8 =, [EE oe 
e 


Now, ifh =0, Then Ug will become the orbital velocity of the earth. 


& 
Thus (0%) earth = R, IR re /3R, 
¢ 


Obviously from the expression of the orbital velocity of the satellite, 
the value of vy doesn’t depend upon the mass (m) of the satellite rather it 
depends on the height (1) of the satellite, and the larger the value of h the 
lesser would be the value of vp. But satellites having various masses with 
the same orbital radius have the same orbital velocity. 

The value of orbital velocity of the earth and a geostationary satellite is 
7.99 km/sec. (approx. 8 km/sec.) 

Period of revolution of a satellite : The time required in which the 
satellite completes one rotation is called the period of revolution (T). 


Thus the period of revolution (T) = Perimeter of the orbit. 


Orbital velocity 5 


2n(R,+h)  2n(R,+h)/R+h — 2n(R, +h)? 
% R,7g Rv 


3 
* 2n(R, +h)? 


aia ll ane g 
Rg ( *o 8. Rai 


Obviously, the period of revolution (T) of the satellite is independent of 
the mass of the satellite. Rather it depends on the height of the satellite from 
the surface, and the more the height (/) the larger the period of revolution 


(T). 


The period of the revolution of the earth or a geostationary satellite is 

84 minutes. 

Geostationary Satellite : A geostationary satellite is a communication 
satellite which revolves from west to east and whose period of revolution 
is 24 hrs equal to that of axial rotation of the earth (earth’s spin). Such 
satellites are stationary and are located at 36,000 km height from the earth's 
surface. Geostationary satellites (Communication Satellites) transmit 
signals across larger distances by receiving these signals from one point on 

earth’s surface and reflecting them down to the another point. In order to 
provide a stationary target for the transmitted signals, these satellites must 
remain stationary at a point above the earth. 


Utilities : (i) The electromagnetic radio-waves are reflected and 
transmitted and various programmes on the television are displayed. 
(ii) It is utilised in radio transmission and telecommunication. 


(iii) The Meteorological Department uses it in weather broadcasting 
and in earlier predictions of the floods and droughts. 
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ty : The escape velocity is the minimum Tequi 
of a body through it is projected. It goes beyond the Ted velo 
pull and never comes back. 


city 


Bravitationay 
If m be the mass of a body projected from the earth’s surface Of rad 
R, and mass M_, the kinetic energy of the body must be equal ius 
gravitational potential energy. © the 
| 2 G M,m 
Thus; 3m, = R, 
2G M, 
or uv, = R, where v e = escape velocity 
Gm 
But g= = 
R e 


= 2%, =escape velocity = \/2g R, = 11.2 km/sec, wt 
This implies that if a body is thrown from the earth’s surface with 

velocity of 11.2 km/sec, then the body will never come back t ne 
Here we observe that escape velocity 


‘0 the earth. 
Of a body on the ear 
is 


th’s surface 
v,= /2g R, 
and the orbital velocity of the body around the earth v, = /g R, 
=> Do aw2 % 


Thus, if the velocity of an orbitin: 
¥2 times or 41%, th 
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Kepler's Laws of Planetary Motion : Kepler gave Planet 
three laws regarding motion of the planets around the 


sun. 

(i) First law (law of elliptical orbits) : Each planet 
moves in an elliptical orbit around the sun, the 
sun being at one of the foci of the ellipse. 

(ii) Second law (laws of areas): The radius vector of any planet relative 
to the sun sweeps out equal areas in equal times, that is the real 
velocity of the radius vector of the planet is constant. 

(ii) Third law (harmonic laws): The square of the period of revolution 
of any planet around the sun is proportional to the cube of the 
semi-major axis of the elliptical orbit. i.e. T? « a. 
where; a = semi-major axis 

Obviously, those planets which are far away from the sun have a large 

period of revolution. The planet Mercury which is nearest to the sun has 
the period of revolution of 88 days while Neptune, which is far away from 
the sun, has the period of revolution of 165 years. 


5. Properties of Matter 
Matter : Matter is the substance that occupies space and has mass and 
it is perceptible to the senses. Matter is one of the two basic components of 
the physical science in which the another component is being energy. The 
distinguishing properties of matter are gravitation and inertia. Any entity 
exhibiting these properties at rest is matter. All material bodies have mass, 
which is a measure of inertia and every material body near the earth's 
gravitational field interacts by the virtue of its mass. 
Thus two types of masses—inertial mass and gravitational mass remain 
in existence by their proportion of equality. 
The broad classification of the matter is given as below— 


Matter 
Physical Classification Chemical Classification 
Pure substance Mixture 
Solid Liquid Gas "I 
Homogeneous Heterogeneous 
Element Compound 
Metallic Non-metallic | Organic Inorganic 


The physical classification separates matter into three categories— 
Solid, liquid and gas-known as three states (phases) of matter. But today 
plasma, which appears in gaseous or ionized state is actually comes into 
existence during a thermonuclear process and which is composed of 
charged particles, is assumed to be the fourth state of matter. 
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Solids - Elasticity 

Liquids - Pressure, Floatation, Surface Tension, Capillarity, 
Viscosity 

Gases - Atmospheric Pressure 


(A) ELASTICITY 

If a rigid body is in equilibrium under the inter-mo 
attraction, whose magnitude depends upon the SPpaci; 
molecules, and an external force is applied, then a New internal force | 
developed which causes a change in the relative spacing between ves 
molecules. Hence the body changes its shape or size Or both and it is s. id 
to be deformed. When the external force is removed the new internal fares 
brings the body to its normal or original state. The Property of the bests 
by virtue of which it recovers its original shape and size when the external 
force (deforming force) is removed, is called the elasticity of the body. 

A perfectly elastic body is one that recovers its original size and shape 
completely when the external force is removed. Thus a Perfectly plastic 
body is one that fully maintains its altered size and shape when the external 

force is removed. Actual bodies behave between these two limits. No bod 
recovers completely its original size and shape after undergoing very large 
deformations. 

A body is said to be rigid if the relative Position of its constituent 

Particles doesn’t change in equilibrium but on applying an externa] 

force a slight relative displacement takes place. In practice no body is 

perfectly rigid. 

Elastic Limit : The maximum limit of the external force (deformin, 
force) by applying on a rigid body, elastic characteristics are maintained, 
is called elastic limit. Different elastic limits are to be found for different 
bodies. g 

Strain : When a body suffers a change in its size or shape under the 
action of external forces, it is said to be deformed and the corresponding 


fractional change is called strain. The strain is a ratio and it has no unit, no 
dimension. 


There are three types of strain— longitudinal (linear) strain, volume 
strain and shearing (shape) Strain. 


lecular forces of 
ng between the 


the internal forces are equal 
stress is measured by the external 
application. The dimension of the stress is 
(S I) and dyne/cm? (CGS). 
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iS Proportin..... © &XDeri ~ 
stress 1S Proportional to Strai 


"Mentally ob: - 

mh Provided the - Ved that Within elastic limj 
Thus, Stréss ® strain, stress the Strain ig small, Stic limit 
This is calleq Hooke’s 1 Strain 


: ~ 4 constant, (Young's modulus) 
modulus of elasticity of lb 


Co) 
d it is different for gige POS an de ae a Proportionality is called 
an Mt for different ty Pt nN Supon the materi lof 
there are three types Of elasticn P°S Of Strain in eRame - of the body 
Rigidity modulus. city— oung’s mo, Saar material. Usually 


Bulk modulus and 


(i) Young’s Modulus - 
along only one direction then ieee a 
that direction is called longitud; 
unit area of <TOSS-section js call 

Here the ratio 


inal he force acting per 
al 

Of longitua; Stress. 

Young’s modulus 


of the mat, 


Longitudinal Stress 


i 


oa 
A 
Longitudinal Strain = = 


Ei 
Thus Young’s modulus for the material of the body Y = 


A 
AL 
L 
The unit of Young’s modulus is Same as that of stress N/ m*(SI) or 
dyne/cm? (CGS), 


Let V be the volume of a body and let it be diminished by an amount 
AV when the pressure on its surfai 


ice increases by Ap, then 
- AV 
Normal Stress = Ap and Volume strain = 


Vv 
Thus Bulk-modulus for the material of the body. 


— Ap _ _VAp 
“Av AV 
Vv 


The converse of the bulk modulus is called compressibility. The 


the pressure 
negative sign is assigned because volume decreases when P 
increases. 


i tial 
is sheared, the ratio of tangen| 
iii) Rigidity modulus : When abody is sl nar otha 
iees eerie strain is called rigidity modulus of the ma\ 
body. 
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jon of a cube of face area 
Let ABCD bea section © d the upper face 
A. Let its lows ‘ 

be acted upon by @ tnBe. 
the angle through which its 


been turned, 
then tangential stress = 


and shearing strain = a 


F 
A . A Ini 
Thus rigidity modulus of the material of the cube is (p) °) hei 
. 1 and opposite forces are a; li 
Poisson’s ratio : When two Gaur Plied 
to a body along a certain specific direction, the body extends along that 
direction. At the same 9 
time, it also contracts 
along the perpendicular 
direction. The fractional 
change in the direction 
along which the forces rq 
have been applied is called Jongitudinal strain, while the fractional change q 
ina transverse (perpendicular) direction is called Jateral strain. { 
The ratio of lateral strain to that of longitudinal strainis called Poisson's } 
ratio. It is a constant for the material of a body. : 
If a wire of original length | and diameter D is subjected to equal and _ 
opposite force F along its length, then the length of it increases to 1+ Aland pa 
the diameter decreases to D — AD, 
N res . Al dire 
low, longitudinal strain = 7 and lateral strain = AD Thi 
dec 
The poisson’s rati 4p 
Polsson’s ratio (a) of the material of the wire is = -D_ 
I res 
The theoretical val ! 
lue of ‘ 
However its ti femeor’s tate (9) lies between -1 to + pr 
Practical value js z 
Oana never negative and it lies between 
hi 
(B) PRESS: 
Pressure is defined as the force i 
appli F 
PPlted per unit surface area. rm 


Thus, Pressure  — Force applied 
Obviously, the Area of the surf 
/ re: ‘ ‘ace 
of the surface and # — will be more fora larger f 
called pascal ( “ce-versa. The S] unit of ‘orce and smaller area 
Pa). It is a Scalar quantity, OF pressure is N/m? which is 
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Pressure applied on liquids : The Pressure on the liquid surface is 
experienced due to its weight exerted everywhere. Usually molecules of 
a liquid are in a random motion with different speeds in 
different directions. If a liquid is confined in a container, 
then the molecules of the liquid collide with each other 
and also with the walls of the container (vessel). Due to it 
on the walls of the container and on its bottom (per unit 
base surface) exerted pressure is applied. 


In order to evaluate the pressure exerted on any point of the liquid at 
height h of the liquid density p, the required pressure will be 


fis Force due to the wt. of the liquid 
Area of the surface upto which liquid is confined 
=x 8 VOR _ Aloe _ 7 
A A A TOBA eas 


Where, V = Volume = Area x Height (Length) 
8 = acceleration due to gravity. 
Thus, p=pgh 
Obviously, the liquid pressure is directly proportional to the density 


of liquid. Also the pressure exerted on the liquid doesn’t depend upon 
the shape or size of the container. 


If on the free surface of the liquid atmospheric pressure be operative 
then the total pressure exerted will be 
= Atmospheric Pressure (P) + pgh 

Some observations and conclusions regarding liquid pressure 

(i) At any point inside the liquid the pressure exerted by the liquid is 
directly proportional to its depth from the free surface. )- = Hi 
Thus, as shown in the diagram the pressure will be ina 
decreasing order for the points a, b and c. 


Thus, p,>p, >p/ Where, p, p, and p. are the 
respective pressures at the points a, b and c. 


Gi) At every point and in every direction the 
pressure exerted inside the liquid at rest is same. If a 
number of holes are made after filling the container 
with liquid, then the liquid will be released from every 
hole with equal pressure. 


(iii) For the same horizontal surface any liquid at 
rest exerts the same pressure at all points. 


Thus; as shown in the diagram 
Pp=PaQ=Pr 
Where pp, Pa and pp are the 


nreceurec at P_Oand R. 
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ied somew! . 
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ar as a very large force of te 
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of the solid ang qa @ 


Lift etc. n the melting point 


Effect of t! 
boiling point 0 
On heating the 2 a 

i [) 
ogee aa wax, sulphur e 
ume of the sub: 
ting point decreases an 


he pressure 0 
f the liquid. tanceif the volume of the substance incre; 
lid substa its melting point increases and vig, 


of pressure its me 
bismuth etc. 

The 
the free = 

Example : At simple atm 
is 100°C but if the pressure is double 

(C) FLOATATION : 

Upthrust or Buoyant force of a liquid t When a body is wholly or 
partially immersed in a liquid at rest, the liquid exerts pressure on every 
part of the body's surface which are in contact with the fluid. The pressure 
is larger on the parts immersed more deeply. So the thrusts exist on all 
sides in upward direction called buoyancy or buoyant force. The upthrust 
or the buoyant force acts on the centre of gravity (c.g.) of the displaced 
liquid by the body which is called centre of buoyancy. 

Archimedes’s Principle : Archimedes’s principle states that when a 
body is partially or fully immersed into a fluid at rest, the fluid exerts an 
upyard os of buoyancy which is equal to the weight of the displaced 

uid. lere the apparent weight of the body is equal to the displaced fluid. 
Bei ae yer Siistoness which can flow, the liquids and the gases 
“utd. “Archimedes’s principle is valid for both liquids and gases. 
Applications : 
(a) The relative density of any solid 
“= Wt. of the solid in air 
; Pparent wt. of the solid in w: 
(b) The relative density of any liquid ater 


——APp. wt. of the Solid in the liquid 
Solid in the water 


Density = Mass _ 


Volume J 
Relative density — za density of the object 
Note The density Of wi in lig Peru ye 


ater is max. at 40¢ 
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@ If W > W’ ie. the wt. of the 
body is greater than upthrust, 
then the body will sink. 

(ii) If W = W’ ie. the wt. of the 
body is equal to the upthrust, 
then the body floats inside the 
liquid. 

(iii) If W < W’ ie. the wt. of the 
body is less than upthrust, then 


Ww W w 
the body floats Partially in the (i) W> W’ (ii) W=W’ (iii) W< W’ 
oe and the upper Part of the body remains outside from the 
liquid, 


Also for a body floating Partially the ratio of the following must hold 
The density of the bod 


The density of the liquid 


_ Total volume of the body inside liquid 
Total volume of the body 


Application: Ifa pieceofice floatsonawatersurfacethenits 1/10 partof 
thetotalvolumeremainsabovethesurfaceand9/10™partremainssubmerged. 
us the densi the ice is 0.9 gm/cm®. The density of the pure water 

1 g/cm? o1000 kg/m) Onthe prmapleot these applications the quantity 
of water in impure milk is measured by the Lactomete: 


The law of floatation : When an object floats inside a liquid, then the 
apparent wt. of the object is equal to the liquid displaced by the object. The 
centre of gravity (c.g.) of the object and the centre of gravity (c.g.) of the 
displaced water lie in the same vertical line. 

Thus, the wt. of the displaced liquid = Upthrust or force of 
buoyancy = Apparent wt. of the object 


Examples of Archimedes’s principle and law of floatation 


(i) The ships of iron and the boats of wood float in water but the nails 
of iron sink. The special design and shape of the ship and the boat 
through which wt. of displaced water are more than the wt. of the 
ship and boat, due to which more force of buoyancy becomes operative 
and the ships or boats float. But the wt. of the water displaced by the 
nails is less than the wt. of the nails that is why nails sink. 
(ii) Life saving belts and submarines operate on these principles. 
Meta Centre : The centre of gravity (c.g.) of the displaced liquid by a 
floating body is called centre of buoyancy. The vertical line drawn from the 
centre of buoyancy of the displaced liquid intersects the vertical line passing 


eres 


General Science 
_g.) of the body. This point of inte, H 
ody is said to be in a stable equilit ty \ 
(above) than its on of gravity (cet 
ra piece of ice is floating, then aie | 


gravity (c. 
higher 


f wate! 
inal ae — revel of the water in the container is the = the \ 
complete melt a w 
as earlier (original. : 
™ “Conditions of equilibrium of a floating rate 7 
i i ual to the wt. 2 
(i) The wt. of the floating body is eq| of tha ligu 
displaced. ss aseptic 
a . of the bod! and the c.g. of the ais} ced liquid (cen, 
eat 4 the same vertical line. tre of | 


buoyancy) must lie on e 
The first condition is required for the translational equilibrium ang 


second for the rotational equilibrium of the body. 

Stability of equilibrium : The position of the metacentre relative to th, 
centre of gravity (c.g.) of the body plays a significant role in the stability le 
the equilibrium of the body. When the metacentre lies above the cg. of ne 
body, then the body is in stable equilibrium and when the metacentre }j 
below the centre of gravity (c.g) of the body, then the body is in unst ies 
equilibrium. ‘able 

(D) SURFACE TENSION 


ce tension 

ne drawn in the and 
entially to th 

Sure. apart along the li 
Face Tension (T) — in 


liquj it is measured 
iquid surface acting 


e surf, ‘ 
é ace of the liquid and 


Y to it and tan, 
le surface : 
lus, 
Force (F) 
ength of the 
iquids q, 
ecreases linearly with te 
mperature 


Thes 
Over th urface tension ofthe all] 


Mm. line draw; 
. m; Ta Fe 
Small te, P€rature ra n liquid (1) 
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Thus, T= T, (1- at) 


where, T,, = value of the surface tension at t °C { 
a = Temperature coeff. 
Surface tension is a vector quantity and its SI Es 
unit is N/m i.e. Nm t— 

Note: The value of the surface tension becomes 

zero at the critical temperature. 

Surface Energy : Every strained body possesses potential energy. Thus 
surface of a liquid behaves also like a strained system and hence the surface 
of the liquid also has a potential energy which is equal to the work done in 
creating the surface. This energy per unit area of the surface is called surface 
energy. The surface energy of a liquid is numerically equal to the surface 
tension. Thus, surface energy and surface tension both can be expressed in 
Joule / meter? 

The free surface of the liquid tries to acquire the minimum area due to 
surface tension and that’s why rain drops, liquid drops, drops of mercury 

etc. are spherical. 

Angle of contact : When a solid body in the form of a tube or a plate is 
immersed in a liquid, the surface of the liquid near the solid in general is 
curved (concave or convex). The angle between the tangents of the liquid 
surface and the solid surface at the point of contact, inside the liquid is 
called the angle of contact for that pair of solid and liquid. 


Pressure Inside a Soap bubble and inside a liquid drop : The pressure 
inside a soap bubble or a liquid drop must be in excess of the pressure 
outside the bubble or drop because without such pressure difference, a 
bubble or a drop cannot remain in a stable equilibrium. Due to surface 
tension the bubble or drop has a tendency to contract and disappear 
altogether. To balance the tendency to contract, there must be an excess of 
pressure inside the bubble or drop. . 

4 


The excess pressure inside a soap bubble = R 


Where; T = Surface Tension 
R = Radius of the soap bubble 


and the excess pressure inside a liquid drop = = 


Where, T = Surface Tension 
R = Radius of the liquid drop 


For a soap bubble two surfaces are taken under consideration upon which 
surface tension is effective, while for a liquid drop and for an air bubble 
one surface is assumed to be effective for the surface tension. 
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ted to surface tension 


Some incidents and facts relal tin water due to surface tension. - 


(VA thin litte needle can float in Wee Te 

(ii) Soaps and Detergents reduce < 

| clothes are thereby cleaned up- stucuion pittieaen " 

(Gif) Through the soap solution 4 great bubble 
© reduces its surface tension. ee a 

(iv)On a spray of kerosene oil (K-oil) the susie : 

i i i iter ans e : 

__ and mosquitoes sink into the wate! Set cacealt om va 

(v) Hot soup is tasty (delicious) because i aye 

it spreads uniformly on the mouth-tongue. sents ct 

(vi) The hairs of shaving brush stick to each other be 

‘on drawing it out from the water. iat 


(E) CAPILLARY ACTION OR CAPILLARITY 
When a long glass tube of very fine bore calles 
capillary tube is dipped into a liquid, then the liquic 
rises or depresses in the tube. If the angle of contact is 
acute (less then 90°) then liquid rises and if the angle 
of contact is obtuse (more than 90°) then the liquid 
depresses. It is called capillary action or capillarity. 
Generally the liquid which wets glass rises 
upwards and the liquid which doesn’t wet glass 
depresses downwards. 
When a capillary tube is dipped into water it 
rises, while in the case of mercury it depresses. 
Let us suppose r be the radius of a capillary tube, 
T be the surface tension of the liquid and p be its 
(liquid) density. Let if it rises or depresses h height 
or depth then the radius of the tube is givenas: Mercury depressed 


Water rised 


_ 2T cos @ 2T cos 0 
eS Pr or, h= ae where, @ = angle of contact 
Obviously; a liquid will ri i 
Pred ¥; a liquid will rise the most for the least radius and vice- 


For pure water and glass @ = 0° 
For pure mercury and glass; 6 = 135° 


‘ i ink due t 
which act like the capillary reas the small holes (pores) of the paper 


s K-oil 1, il Higeeut 
capillary action, amp, K-oil rises into the wick due to 


(iii) In the branches of plants and leafs th 


transported through the capillary atin water and nutritional salts are 


ion. 
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e ificial satellites (in their st: i if a capilk 

v) In the arti ei ir state of weightlessness) if a jary 
« tube is dipped mt water, then the water we upto its full height. 
(v) Just after heavy rainfall farmers plough their agriculture lands to break 


the capillaries form by the soil so that water doesn’t come upto upper 
surface and the soil remains wet (wetted). 


(F) VISCOSITY 


If the layers of a fluid (liquid or gas) slip or tend to slip on another 
layers in contact, then any two such layers exert a tangential force on 
each other. The directions of these forces are such that the relative motion 
petween the layers are opposed. This property of the fluid to oppose 
relative motion between its layers is called viscosity. The forces between 
the layers opposing the relative motion between them are called the forces 
of viscosity- Thus, viscosity may be thought to be an internal friction of the 
fluid in motion. 

Let us suppose a liquid is flowing as shown in the figure (i) and AB is 

the ground level at which the lowermost layer is at rest. 


Fig. (i) Fig. (ii) : Velocity distribution curve 


As we move from the lowermost layer to upward the flow velocities of 
the liquid layers go on increasing and the uppermost layer has maximum 
velocity. Thus every lower layer has lesser velocity than consecutive upper 
layers and others. In fact every upper layer tries to drag forward every 
consecutive (adjacent) lower layer, but a lower layer tries to pull consecutive 
(adjacent) upper layer backwards. 

If a liquid flows in a cylindrical pipe or tube as shown in figure (ii) a 
velocity distribution curve is obtained which is parabolic and the velocity 
of the mid. Layer is the maximum and decreases for other adjacent layers. 

Thus, viscosity is the internal characteristics of liquids and gases 
which are produced by the cohesive forces of the molecules. When the 
liquid flows a relative motion among its various layers start due to which 
the distance among the molecules increases and it is opposed by the 
cohesive forces and thus viscosity is produced. But in gases viscosity is 
generated due to molecules transfer from one place to another. That is why, 
in the gases viscosity is less than that of the liquids. In liquids viscosity is 
also measured by their concentration. The liquids which are more dense 
(concentrated) have more viscosity. Examples - Glycerine and Honey have 
More viscosity than water. 

Due to viscosity in air the cloud particles come slowly and clouds seem 
tobe floating. 
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3 i fviscosity isthe only paramete; : 
icient of viscosity :Thecoefficiento pea 
Coefficient ecosity ofthe fluid is measured. Leta guia “ flowing ; 
through w! the velocity jexsssarg SS 


be 
from the ground levelandletv 
of layer at a distance from the bed and =a os 


» + dybe the velocity at a distance x +d. ax| = 


locity differs by dv in going ——S 
Thus, the velocity 


through a distance dx perpendicular to it. 
AER 


Here, # is called velocity gradient. 
at the viscous force acting between any two 


" i dv\. 
proportional to the velocity gradient *) in 
the layers and the area (A) of the layer. 


Newton observed thi 
adjacent layers of the liquid is 
the direction perpendicular to 

dv ee said 

Thus, F «AS =F=- Aa } 

where; =a proportionality constant called coeff. of viscosity. Negative 
sign indicates that the viscous force opposes the relative motion. 

The SI unit of viscosity is N.'Sm~ and its C.G.S. unit is dyne. Scm™. 
However poise is another SI unit of viscosity which has been given in the 
honour of the French scientist Poiseulle. 

\Adso, 1 poise = 0.1 N.Sm 

The viscosity of the liquid falls very rapidly 
with rise in temperature. But no actual theory 
of temp. variation with viscosity has been until 
developed. 

The viscosity of a gas increases with rise in 
temperature. 


constant both in magnitude and direction 
nt bot ; and the ener, i 
Lac iy up In overcoming the viscous pt Remeani ao 
ask - 'y flow, each small volume element of the fluid eee 
f the fluid) follows exactly the same path and has —— 
wie” exactly the same velocity 
The line along which the i 


with their constant vi iti 
elocities at vari i 
. TlOUS points and thei 
eir 
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a! Ne 
change continuously and haphazardly. Such a flow i 
g w is called turbulent flow 
and most of the energy needed to drive the liquid is now dissipated in 


dp 4 a 
setting up eddies and whirlpools. 
O. Reynolds determined the value of the critical velocity v, for a liquid 
ry, as; v,= or Where, n = Coeff. of viscosity 
ir _ = Density of the liquid 
: (#)"° r = Radius of the tube in which liquid is flowing. 
i dx) in _ k = Reynold’s number in which liquid is flowing. 
This is called Reynolds formula. Here k is called Reynolds number, 
its value is very high and usually it is represented on a logarithmic scale. 
Fora narrow tube the value of k is 1000. Obviously for the flow of liquids 
Baty, of higher viscosity and lower density through narrow tubes tends to be 
e steady or orderly (streamlined) whereas that of liquids of lower viscosity 
Sen and higher density through broader tubes tends to be turbulent. 
Say : Principle of Continuity : If an incompressible (const. density), non- 
N the viscous, fluid flows steadily 
through a tube of non-uniform 
cross-section, then the product 
of the area of cross-section and 
the velocity of flow is same at 
every point in the tube. 
Thus, in a particular tube 
“2 if A be the area of its cross- 
section and v be the velocity 
of flow of the liquid at a place 
be (point), then according to the 
as continuity principle; Av = 
re Constant 


3. Thereby, for two different places (points) in a tube as shown in the 
e figure, 
’ A, 0, = A, 02 

Usually the principle of continuity is a fundamental law of fluid-flow 
and it is a special case of the general physical law of conservation of matter. 
Also we can conclude that in a steady compressible flow the velocity of 
flow varies inversely with the cross-sectional area, being larger in narrower 
parts of the tube and vice-versa. 

Bernoulli’s Theorem : This states that for all points along a streamline 
in an incompressible and non-viscous fluid flowing steadily, the sum of 
pressure energy, potential energy and kinetic energy per unit volume is 
constant. 

Thus, if p be the pressure energy per unit volume, p be the density of 

the fluid, h be the height from the ground level, then by Bernoulli’s 

theorem, 


pt 5 pv + pgh = constant. 
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Z - f the fluid 
the pressure OF even ; 
hn) represents id. The t i 
rm (ai a static pressure of the fluid. The term ¥ ¢74 
so it ma of the fluid and by virtue locity » ig is 
SUL 


f the fluid. 
om ae equation can also be expressed as 


Here, the te 

fluid is at rest, 

represents the pres: 

called dynamic pres: 

Thus, Bernoulli’s theorem : 7 sik 

"static Pressure + Dynamic Pressure ie law of conservatj, 

In fact, Bernoulli's theorem is nothing but the law’ O° COnservation of | 

In fact, ‘s thee 

energy for an ideal fluid. — ; | 

se tions : (i) Venturimeter : This ede red — upon 
Be eats Gasca by which the rate of flow (speed) of the liquid (say 

ernou 


i red through a pipe- ; 
cco : This instrument (device) is based upon Bernoulli’ 


theorem which measures the rate of flow (speed) of ue ae 

(iii) Dynamic Lift : This device operates on the principle of Bernoulli's 
theorem and in it the force acts on a body such asiaet ae plane wing, a 
hydrofoil, a spinning ball, the spinning shot of a rifle by virtue of its Motion 
through air. 

(iv) Often in a sea if two water boats are moving parallel to each other 
and come close to each other, then the velocity of the water behind the two 
boats becomes larger than the individual relative velocities of the boat and 
consequently low pressure regions develop and the boats collide, 

(v) If a Cyclonic storm comes, the roof of the tin foils are flown away 
because the pressure of the outer surface of the roof has low Pressure (high 
velocity) than that of the air inside the roof in a closed room where no 
change in the Pressure takes place. 


is the Tadius of th 
f ; le s 
he the fluid. This is ca 
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(G) ATMOSPHERIC PRESSURE 
The gaseous layer which surrounds the earth is called atmosphere. It 

is held on the earth by the action of gravity. Atmosphere is a mechanical 

mixture of the gases namely nitrogen and oxygen and some other inert gases. 

The pressure of these gaseous mixture of atmosphere is called atmospheric 

pressure. As gravity is the only force acting on the atmosphere, the pressure 

on the atmosphere is obviously the weight of the vertical column of air 

of unit cross-section and height equal to that of atmosphere. Firstly the 

atmospheric pressure was evaluated and measured by Von Guericke. 

Normally, the atmospheric pressure is the pressure required which is 

exerted by the column of 76 cm of Hg at 0°C and at 45° latitude near the sea. 
Thus we can also say that atmospheric pressure is the pressure equivalent 
to the wt. of the column of 76 cm of Hg for unit cross-sectional area. 
Unit of Atmospheric Pressure 
Column of lemofHg = 1.33 x 10% Pascal 
1Pascal =1Newton/meter* 
~TBar = 10° Newton/meter* 
1Millibar = 10? Pascal 
1ttor =1 milli Hg Pressure 
= 133.8 Pascal 
More appropriately; 

Thus, the atmosphere exerts on us a pressure of 1600 kg, but we don't 
realise pressure. The osmotic pressure of the blood and mineral water of 
our body exerts an equivalent pressure that’s why we don't feel external 
pressure. At the earth’s surface (near sea level) on reaching a distance of 
110 m upwards, atm. pressure decreases by 1 cm column of Hg. 

In hilly area it is difficult to prepare food because of a fall in pressure 
on the hill and the boiling point of water correspondingly rises up. 
Consequently the latent heat of vaporisation of water decreases too and, 
that’s why the difficulties occur. The phenomenon of ink overflowing from 

the pen of a man sitting in aircraft at higher altitudes, the phenomenon of 
bleeding through the nose etc. are common interesting incidents. 

‘Barometer The barometer is a device by which the atmospheric 

pressure is measured. Fortin fabricated and designed the barometer on 
the basis of Torricelli’s theorem. It measures the atmospheric pressure 
accurately and by the help of Fortin barometer weather related activities 
are predicted. When the indicator of a barometer suddenly falls, it is 
the indicative prediction of the appearance of a cyclonic storm, but if its 
indicator falls slowly then the possibility is of the coming of rain and 
if the indicator inclines upward slowly then there is a possibility of the 
appearance of a clear day. 

Due to large size and some other drawbacks, Fortin barometer was 
replaced by Aneroid barometer which is compact and convenient and in it 
no liquid is used. The frequent use of Aneroid barometer is customary to 
measure the altitude of various places. The device Altimeter operates on the 
basic principle of Aneroid barometer by which altitudes are measured. 


The Standard Atmospheric pressure is the pressure required of 76cm 
of Hg column or 760 mm of Hg column, which is équivalent to 1 atm. 
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6. Simple Harmonic Motion mation thavep ahaa 

Periodic motion and Oscillatory motion : sei motion of the’ east’ 

ual intervals of time is called periodic pase the piston o aa engings 

sto tt its axis is a periodic motion. The motion o! tinjan atom ets ane 

the motion of a pendulum, the motion of the ie after which mated 

the examples of periodic motion. The antervel Lor yf the mourn Lses 

is repeated is called time period (T) or perio rae elation between Fimee 
repetition of the motion is called frequency (1). 


1 
iod (T) and frequency (7) isn = =. 
sis ‘ 7 i F so back and forth over the same 
If a particle in periodic motion moves ion. The oscillations of a 
path, it is called an oscillatory (vibratory) motio' mn e sites of a solid, a 
simple pendulum, sonometer wire, atoms at the lat eee GEE " 
mass attached to a spring etc. are the examples of pene) " : 
Simple Harmonic Motion : Simple Harmonic Motion (S.H.M.) is 
defined as motion in which acceleration is always directed towards a fixed 
point in the path of motion and is proportional to the displacement from 
that point. 
Characteristics of Simple Harmonic Oscillator 
(A) If an oscillator executing S.H.M passes through a fixed point 
(miean position) then 
(i) No acceleration exists or acceleration is zero and thereby no force 
comes into existence and no work is done. 
(ii) The potential energy of the oscillator is zero but the kinetic energy 
is maximum. 


(B) If an oscillator executing S.H.M passes through the i 
ones P ough the extreme point 
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at repeats in Now, ec eqns. (i) & (ii) 
x +, 

— ~ ar Reta ee inden of pies 
mae ae as : ‘oward the mean position. 
ch motion = — 7 +w*x=0. 
n. In 1 sec de 
sendin: This is the eqn. of a simple harmonic oscillator in differential form. 

The solution of this eqn. is given by x=asin (wt + 9). 

where, x =instantaneous displacement at time t. 
he same @ =a constant, called angular frequency. 
ons of a  =phase constant 
solid, a @ = max. displacement or amplitude. 

Thus, velocity of the particle executing SHM 
'.M.) is v= dx = aw cos (wt +) 
a fixed at Zz 
t from =aw /1-sin? (ot +4) = a0 (3 [- X~sin(ot +6)] 

a) . 
=aw +4 =*% _ 

20int ‘ 


=> velocity =v =w ¥a*-x? 

orce Time Period and frequency of a body suspended by 
a vertical spring : Let L be a natural length of a massless 
spring and a block of mass m be attached to it and the 


"By spring be vertically suspended by a rigid support. Now, 
3 let the spring be slightly extended from equilibrium, then 
me the time period of oscillation of the block is given by 
T=2n Here; k is called spring constant. 


E 1 1 k 
and frequency of oscillation = n = T= oR ie 


Qn 
If the mass of the spring say m, is also taken under consideration, then 
i time period of the oscillating body (block). 


If a spring of length L and spring constant k be cut (or divided by 
breaking) into two equal parts or pieces each of length L/2 and spring 
constants k, and k,,then k, = k, = 2k. 


kK & 
Thus, k=—1 = = 
If n be the frequency of oscillation of a body of mass m attached to a 


LE 
massless spring, then frequency of oscillation (7) = On JE 
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ch al 
i ieces then €@' 
ing i two equal pie! 1 JE 
y iit if the spring is cut into a quency (n')= V2 35 aE 
' : - - <1 res 
— m will oscillate wit ott % 
in Hertz 5 
i is expressed in He (azjR 


illator ‘ 
of the oscilla’ aie bee 


ei ator (w) is related'to} 
f a simple ha , 


in SI unit frequency 
‘Here angular frequency 0! 
frequency of nas w = 2n, butn= yy 


a Ps 
ree ly illator measured in seconds. 


= Time period of the osc : or -particle) Gas 

cme = daploceniea of the Copa yeah 8 deren 

thi Ses te of oscillation (mean position) is 
e cen! 


oscillation. 


ade diametrically opposite the points. 


If a smooth straight tunnel is m: ped to it executes SHIM. and 


on the surface of the earth, then a body drop; 
its period of oscillation is 84.2 minutes. 


Simple pendulum and Some interesting incidents ae ea “_ 4b 
A simple pendulum consists of a heavy particle Saath, ee ya 
massless inextensible and perfectly flexible string (thread). The distance 
between the point of support (O) and the particle (bob) % ; ; 
is called length (I) of the pendulum. An ideal simple 
pendulum defined as above can never be realised in 
Practice, though in laboratories a small brass ball (bob) 
is suspended by a long thin cotton thread to construct 
a simple pendulum, The distance between the point of 
Support and the centre of gravity of the bob is called the 
effective length of the pendulum. 


time period of the simple pendulum = T = 2x j= 
& 


ie. on increasing the length of the pendulum 
rsa. For example when a gi 
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the artificial satellites. 
(D) In summer season the effective len; th of the i 
lengthened (increased length), so its time eriod is sere pee 
juently the clock be i i are 
cone’ ly comes slow. But in winter season the effective 
th is contracted thus ti iod i 
i“ is contracte ‘us time period is decreased and the clock becomes 
(E) As on the moon the value of acceleration due to gravity is g/6, 
where g is acceleration due to gravity on the earth’s surface. Thus, the 
period of oscillation of the Pendulum clock is increased on the snnon's 
surface and so it (pendulum clock) is slowed down. 
II. Sound (Acoustics) 
1. Wave Motion 
Wave motion : A wave motion is a process of transmission of 
disturbances created somewhere in an elastic medium in all directions 
around it and along with the disturbances energy transmits. Although the 
particles of the medium only vibrate about their mean Position and do not 
leave their original respective positions. 

Thus, three conditions are required for the formation of a wave— 

(i) A vibrating body called the source is necessary to create the 
disturbance. 

(ii) An elastic medium called the propagating medium through which 
the wave transmits. 

(iii) Particles of the medium which take part in the process of onward 
transmission of the disturbance by executing successive similar 
vibrations in the source about their respective mean position. 

Such wave (disturbance) progression along with energy transmission 

is called a wave-motion. 

Broadly a wave is categorized into two types— 

(i) Mechanical waves (Elastic waves) 

(ii) Non-mechanical waves (Electromagnetic waves). 

(i) Mechanical waves (Elastic waves) : Waves which propagate in 

materialistic elastic medium like solid, liquid or gas are called mechanical 
waves. There are two essential features— elasticity and inertia for the 


existence of the mechanical waves. 
Types of Mechanical waves : 
(a) Transverse mechanical wave 
(b) Longitudinal mechanical waves. 
(a) Transverse mechanical wave : If 
in an elastic medium wave propagates 
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s the !particles : 
icular direction of the P Ri 


ical wav’ ‘ 
Te generated jn solids and upper 


52 
transmits) along the perpendi 
sea the wave is called transverse 


Transverse mechanical wave bt ponerated ough gases and inside 
ria 3 - thr insid, 
surfaces of the liquids. But it cane’ 


ve propagates in the | 
vers 
iqui of rigidity. The trans eigh (max. downwaril 
a ee displacement) an oe eee Maur 
Coit. The distance bee ak adj 
called wavelength and it is a ab ee 
itudi nical wave = : . 
= rate ae mn ection of particles vil 
propaga’ 


ts) along the dir: 
wave is called longitu 


elastic medium, a wave 

bration, then the 

dinal mechanical wave- peace .d) in all medium— 

Longitudinal wave can be generated in through compression and 

solids, liquids and gases and such wave gee the density of the medium is 

rarefaction. In compression the pressure an d the density of the medium 
maximum, while in rarefaction the pressure an thquake waves, wate: 
is minimum. Examples — Sound nae ten earthq' 7 Tr 
waves etc. are longitudinal mechanical waves. 

(ii) Newvanestinate waves (Electromagnetic ae ves) zs Waves whose 
propagation (transmission) does not need any elaghic medina arid which 
is generated by the mutual oscillations of electric and magnetic fields 
perpendicular to each other. Such waves are called non-mechanical 
waves (electromagnetic waves). The electromagnetic waves propagate in | 
a perpendicular direction to each electric field and magnetic field and it — 
travels in vacuum with velocity of lightc=3x108m/s or 3 lakh km/sec, 
Each and every electromagnetic wave travels with the same velocity ie, 

velocity of light c. The wavelength range of various electromagnetic waves 
lie between 10-4 meter to 10 meter. The examples of electromagnetic 
yates are radio waves, ultra violet rays, X-rays, y-rays, thermal radiations 


Spectrum of electromagnetic waves 


Electro- 

magnetic psatoes Wavelength Frequency poe 
waves range (m) range (Hz) Utilities 
X-rays 


Roentgen 107m to 10°43 
Z to 


X-rays are extensively 
used in varij i 

fe ; es arious surgical 

Oa) lagnosis like bone 

actures, diseases of 

rigs Kidneys ete. and 

NM various industrial 


™ elery Purposes, 
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nd upper 
and inside 
tes'in the 
twnwards 
roughs is 


1a Wave 
then the 


dium— 
fonand 
lium is 
edium 
water 


vhose 
vhich 
ields 
nical 
te in 
id it 
sec. 
ie. 
ves 


Electro- Inventors " Wavelength Frequency 
magnetic range(m) range (Hz) 
waves 
y-rays H.Becquerl 10-4 m to 10° Hz to 
10° m 10° Hz 
U/V-rays Ritter 10m to 10°*Hz to 
107m 10%Hz 
poor. 
\ooor\) 


Visible Newton 


radiation 


Infra-red Hurssel 
radiation 


Shortradio Henric 
waves Hertz 


Long radio Marconi 
waves 
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3.9 x 107m to 10! Hz to 
7.8*107m 4912 py 


7.8 x 107m 10!2Hz to 
fo 10° Hz 
10°m 


10°mtolm 10!°Hz to 
10°Hz 


Imto104m: 106Hz to 


Terms related to wave motion 
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Utilities 


yrays have max. 
penetrating power 
which is utilized in 
nuclear reaction and 
artificial radioactivity. 
U/V rays are used 
in producing electric 
discharge, photoelectric 
effect and in destroying 
bacteria. 


By visible radiation 
objects become visible 
and by the illumination 
of the visible radiation 


objects are made 
distinctive. 

I/R-radiations are 
thermal radiations 


and on which object 
these incident raise the 
temperature. These are 
utilizedin photography 
of the objects behind 
mist and fog. It is also 
used to warm patients 
in hospitals. In TV. 
remote 1/R is used. 


Short radio waves are 
used in radio, T.V. and 
Telephone etc. 


Longer radio waves are 


10*Hz used in radio and T.V. 
<3  l 
Compression Rarefaction 


General Science 
. t from the mean 
jeplacement ; 
aximum displacst js called amplitude 


il itude : The m 
(i) Amplitude um i cate mp de 


of the vibration of the parti 
wave. Thus, maximum displace 
position is called amplitude wi bp be 
(ii) Time-period : The time t Neal 
medium in completing one oscilla oa ae 
(iii) Frequency : The number ol Spsimve 
of the medium in one second is calle 
unit it is expressed in hertz (Hz). 


Thus; 1 = a 
(iv) Phase : The state of moti 


given point of time is called phase oO} 
particle at a time means where it is an‘ 


that instant ? ; 
(v) Wavelength: The distance required to cover one comp! lete oscillation 


of any particle of the medium is called wavelength (A). Ina transverse Wave 
the distance between two consecutive (adjacent) crests or troughs is called 
its wavelength (A) and in Jongitudinal wave itis the distance between, two 
consecutive (adjacent) compressions or rarefactions 

(vi) Wave speed : The rate of the distance travelled by the wave 

(disturbance) is called wave speed (v). 
The relation among wave speed (v), wavelength (A) and frequency (n) is 

Wave speed (uv) = frequency (n) x wavelength (A). 

2. Sound Wave 

The sound wave is a longitudinal mechanical wav. ich i 

(produced) by the transmission of the disturbenece 7 he ae 


ion .of a'iparticle of the medium at a 
f the wave. The state of motion o¢ 3 
d what is its direction of motion a 


limit ange) - ‘within the range 20 He fo fe Provided its frequency 
. i shape. 
frequencies) are tase of less than 20 Hz alled_audibility 


Whose fre - 
audib quencies Ii 
ible waves which ae ie fe 
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ifany obstacle is there, they hear the echoes 
ultrasonics and at once change their course 
the ultrasonics of the frequencies of 1,00,000 Hz, 
Utilities : 


detecting or locating larger roc 

SONAR (Sound Navigation And Ranging) 

objects located inside the sea are detected. 

3. Speed of Sound 
For the Propagation of sound wave (mechanical longitudinal wave) 

a materialistic medium is needed. That's why sound doesn't Propagate 
in vacuum. The speed of sound is different in different media. Newton 
firstly theoretically observed and propounded that the speed of sound is 
dependent on elasticity (E) of medium and its density (d) as given below; 


v= /E 
Vd 


l. 
If the medium is solid then elasticity (E) = Young's modulus (y) 
then v = Jt (solid) 


Newton assumed (considered) that if sound wave propagates 
ough a gaseous medium, then the disturbances transfer in the form of 
‘ompressions and rarefactions in such a way that the temperature remains 
“onstant and the process is said to be isothermal. 
Thus, elasticity (E) = Bulk's modulus (f) 
= Pressure (p) 
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= 280 m/sec 
v= /% (gas)=2 


-2 
where, p= 1.013 x 105 N.m™ 


id by N , 
d=129kgm™ £f the speed of sound by Newtoy, 
ue (280 m/sec) © ed of sound (= 332m /see) 
But this SNe cada value of the spe 
imself was less than a 
Lines was globally acceptable. a. as made by Lap ia 
” Sed aeeeee ission of sound wave the 
nan “seid thal during the pial that temperature doesn't 
regard and he ee cisis transfer so rapid ae iameben Theaet 
ies sea nt eta total thermal eee eranseniasion is adtaia i 
Lapla ee mst that the process of pers reenperati®) andy ected 
st isothermal (const. 
t isot 
(const. thermal energy) nol 
's correction. 2 
— elasticity (E)= Bulk’s modulus (B)=1P 
C, molar sp. heat at constant pressure 
~ “molar sp. heat at constant volume 


= 1.44 (for air diatomic gas) 


where, Y= 


w = . 
Thus, speed of sound = v ri 332 m/sec. 


As the speed of light in air (c) is 3 x 108 m/s (300000 km/sec) which 
is very large than the speed of sound (332 m/sec). That's why during 
lightning in the sky both light and sound originate at the same time but 
light appears earlier to the eye and sound comes later to the ear. 

Liquids are more elastic than gases but solids are the most elastic. Thus, 
speed of the sound is maximum in solids. Also speed of sound is more in 
liquids than gases. The Speed of sound in air = 332 m/s 

in water = 1493 m/s 
and iniron = 5130 m/s 


Speeds of sound in various media 
Medium dae of Sound in]Medium Speed of sound 
mls at 0°C i 
| co, beg in m/s at 0°C 
is a Water 1493 
Vapour (100) Ps Sea Water 1533 
Alcohol 
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* Physics 57 
Variation in the speed of sound 

Effect of pressure : At the same tem 
doesn't vary with pressure. 

Effect of temperature : The speed of sound is directly Proportional to 
the square root of its absolute temperature i.e. vx /T . 


More appropriately as speed of sound is 332 m/sec and if at 
t°C speed be v, then| v, = 332 + 0.61) Obviously, for every 1°C increase in 
temperature the speéd Sf sound increases by 0.61 m/sec. 


Effect of humidity : The density of dry air is more than that of moist 
air. Thus, in moist air value of the speed of sound is more than in dry air. 
This is the reason why in rainy season the siren of the train is heard sharply 
up to a far distance than in summer season. 

Effect of the speed of the medi 
the speed of sound increases in th 
opposite direction. 


perature the speed of sound in gas 


um : If the medium is speeded up then 
e same direction and decreases in the. 


4. Characteristics of musical sound 

Musical notes differ from each other in the respect of at least one of 

the three properties, namely— Intensity, Pitch and Quality. These three are 

called characteristics of a mncotesl sound. A musical sound is bound to differ 

from another musical sound in at least one of these three properties and 
hence they provide a means to distinguish one musical note from another. 
Intensity and Loudness : The intensity of a musical sound is defined 

as the rate of flow of ener, T_uni of a plane perpendicular to the 


direction of wave propagation. The SI unit of intensity is Joule / sec-meter2 
or watt /meter?. 


The intensity of a simple harmonic wave is given by 
I= 2nv70?pv. 
where; 4 = amplitude of the wave 
p = density of the medium 
v = frequency of the wave 
v = wave speed 
Obviously, the intensity of the musical sound is proportional to the 
square of the amplitude of the wave, the density of the medium, the 
square of the frequency of the wave, and wave speed. Apart from these the 
intensity of the musical sound varies inversely as the square distance of the 
source and varies directly to the elasticity of the medium. This intensity also 
depends on the size of the source and a larger source has larger intensity 
and vice-versa. 


In fact intensity is a special feature (characteristic) of the musical sound 
by which feeble (weak) and loud (sharp) sounds can be identified. Though 
the absolute unit of intensity is watt/m? but it has no significance and 
another arbitrary unit is bel which is expressed on the logarithmic scale 
and it is used frequently to measure the relative intensity. This unit bel was 
a nobel honour to the inventor of the telephone Graham Bel. Generally, 


ipl of bel which is called decibel (db) is the most practical unit of the 
relative intensity. 


— 
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58 
of first relative to second on the logri 


I, 
ibel (db). Thi 
scale is expressed as 10 logo iL decibel ( 


relati 


Thus, relative intensity — 
e standar intensity len 


i 2 
ve intensity is 10712 w/m?. 
qd in the human ears and jt ;, 


something that is no! fe it 
loudness depends upon the intensity: Th 
of the loudness. The unit of loudness is P! 
counterpart of the decibel (db). 


Intensity (db) |Source of sound Intensity ( aby 


Source of sound 
Whisper 15-20 Press _ 100-105 
Ordinary conversation 40-60 Archestra 100-110 
Loud speaker 70-80 Rocket 160-170 
Hot discussion 70-80 Missile 180-190 
nm 190-200 


\Aleavy motor vehicle, 90-95 
motor bike 
For a sound sleeping man, 50 db sound is sufficient to wake hi 
= dwell in the noise of 80 db is harmful and 90 db sound has its ae ae 
eee and aa noise be continued everyday 10 hours then the mal 
come deaf. World Health Organisati a 
pi ‘ganisation (WHO) has 
db sound good for the humarrears, the sound of TOES tha 7 aed 
eure Bood tor the human ear is 


assumed to be dan 
abnormal (mad). gerous and thesound of 150 db can make human beings 


Sound) 


Voice of Jig, * Brave sou Till yo; 
ns Ind of Voice 
Brave and oun Ve lesser pit the man be Sound due to y 
: ill soun itch than that ue to low Pitch che value of 
Squit - The horrified 
nd fet This shows that 
Taphical re, 8) Pitches which has 


Presentation), 


j 
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eve) Quality or Timber : Quality or timber is a thi i 
e note Oerick distinguishes betwen twonotes of ‘aes feature of 9 musi! 
e 7 but produces two different musical instruments. The quality or timber of 
5s and it j, a note is appeared due to presence of different harmonics. The presence of 
on although harmonics affect the form of the wave emitted by the musical instrument. 
ysical cause — arse 
eee) BA A 
> (ab) i Tuning fork Violin Clorioney 
to The harmonics present do not affect the frequency of the fundamental 
tone, but they simply reshape the form of the fundamental wave as shown 
0 in the diagram. On account of the different shaping of the wave form by 
0 the harmonics, the quality of different notes becomes different. Due to the 
i) difference in the quality we identify and detect the voices of well known 
persons. 

him up. 5. Properties of sound wave and some acoustical applications. 
>imum (i) Reflection of sound wave : Like light wave, sound wave also 
theman returns to its original medium after incidence on any rigid surface and it is 
fended called reflection of sound wave. When reflection takes place from a rigid 
5 db is wall there is no change in the nature of the wave i.e. compression remains 
beings compression and rarefaction remains rarefaction. But when the reflection 
takes place on the open end of a pipe (organ pipe), then the nature of tie 
i wave changes i.e. compression changes into rarefaction and vice-versa. 
Bs Due to a longer wavelength the sound wave reflects at large surface than 
EY light wave. In our daily life there are so many examples of sound wave 
Sofa reflection like reflected sound from walls, mountains, rivers, vallies etc. 
rends (a) Echo : Echo is a natural phenomenon of reflection of sound and it 
fefa is simply the repetition of a sound wave produced by the reflection from 
y the an obstacle like rigid wall, tower or mountain. The essential conditions 


for the formation of an echo is that the interval between the arrivals of the 
direct wave and the reflected wave must be at least ath of a second (0.1 
sec) because a human ear cannot distinguish between two sounds arriving, 


| within tin of a second. Thus the minimum distance to hear (listen) an 


echo distinctly would be 16.6m (approx. 17m). Since speed of sound (v) = 
332 ms”! in air at NTP, time interval (t) =0.1 sec. 


=> required distance (x) = . = a te 
=16.6m 


(echo heard at O) 

With the help of echo the depth of sea, A tiected wave 
the depth of wells, the altitudes of flying | .---------<------- 
aircrafts etc. are measured. With the help of 


SONAR (Sound Navigation And Ranging) 
and raducing (by The us ot ores we 
measure the sea-depth. 


_——eo..«d~=§-’—s—~—~C— 
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don the moon ‘ 

roduced , elastic medium, 

6 chanical wave a “7 etd lack Produced. Thus ‘nog bite 
f ee the atmosphere ve) cannot ced) on the moon. Ba, (us 
| ydinal mechanical exist (be produ s of music speech orconca| from a. 
ipediected sound wave) when the peer uses or auditoriums toward 
, p) Reverberation: WI re halls, cinema so walls, roofs and floors situatic 
te. Le organized in ss takes place ae is stopped then up to afey| on (or 

setice of multiple refer If the source of ae audible. This continuation ¢ the ng) 

the ee as speech id ne rs threshold of audibility is due to| witha 

seconds these music level abow 


intense if source of sound is cut o¢¢ a 
the original sound Ate the source. Here, if baat aioccunene sot the 
are pare and the time up to 
it it led reverbera tal 
Le the time of ann spies factors ike meter ; 
is ca tion de; : etanh r 

apne so ei the seal material, volume of ing (I 
the absorber, area of 
lecture hall, auditorium) etc. a 
Here, for the evaluation of reverbe: 


Y_o171 v (SI unit), called Sabine's law. 
T=0.171 a i a 
where, V = volume of the hall 
and, A=as 
where, a = absorption coeff. 
s = area of the absorbing material. 


Thus, time of reverberation can be balanced (accommodated) : dis} 
increasing or decreasing the area of the absorbing material. To sustain the 2e 
reverberation in the lecture hall or auditorium the walls are made rough or are 
they are covered by porous screens through which some sound is absorbed for 
and original sound becomes clearly (distinctively) audible. The carpet of str 

the floor is also utilised as sound absorber. Due to the reflection of sound are 
thunder in the cloud appears, art 
The fitness of lecture halls, cinema houses, auditorium ete. for music su 
Speech, concerts etc. depends largely on their design and construction, 

It the construction is such that there is uniformity in rendering of. ne 
speeches, music, concertsete. then these are said tobe acoustically good, ni 
apron ey aresaid tobeacoustically bad. Therearetwo chief parameters tk 

and reverberation for the bad acoustics of the buildings b 

mechanical Geen, ee mn al (ely sm one b 
waves refracted aan — - mechanical (elastic) medium, the th 
the refracted waver aevineg ie hi nomenon is called refraction and 4 
ine main reason for Occurrence of refrac, en Path of the incident wave i 
Sound in ditferer4 ea | Faction in sound is different speeds of 
uM at different tem 
Thebestexample peratures, 


Of refractionof. 
fraction js th ° sound. 


uman voici 
Vening) than duri eS are 


+ more clearly 
"8 day time. In the 


day time, the 
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temperature of air is maximum near the ground surface and it diminishes 
upwards. Thus, the speed of sound is the largest near the surface of the 
earth(v « vT )and decreases upwards. So a ray of sound diverging upwards 
from a source on (or near) the earth's surface is refracted continuously 
towards the normal and hence less sound reaches the observer. At dusk the 
situation is just the opposite. Now, a ray diverging upwards from a source 
on (or near) the surface of the earth is refracted continuously away from 
the normal. Now, it is totally reflected when it begins to travel downwards 
with a continuous refraction to reach the observer towards vertically. 

Day time 


Dusk time 
EB 
<—— Normal 


<= Cold 


Air Air 
~<— Hot < Cold 
Air Air 
Earth's P (Source) Earth's P (Source) 
Surface Surface 


(iii) Free Vibration : When a body, which is capable of vibrating is 
displaced from its position of rest and then is left to vibrate itself, it will 
vibrate with its own time period or frequency. Such vibrations of the body 
are called its free vibrations, provided it is free from all type of resisting 
force, external or internal. Example - the prong of a tuning fork, the stretched 
string of a sonometer etc. are vibrations capable bodies. When these bodies 
are disturbed from their position of rest they vibrate and these vibrations 
are said to be free vibrations, and these are not resisted by frictional forces 
such as air resistance, viscosity or any other frictional forces etc. 

Though vibrations of such bodies are free from the external forces 
namely air resistance, they are not free from internal frictional forces 
namely viscous force. In the course of vibrations, the different layers of 
the prong move relatively to one another and due to this relative motion 
between the layers a force comes into play which tries to diminish the 
relative motion. This force is called viscous force or internal frictional force. 
In practice vibrations of a body are resisted by some kind of frictional force 
and hence resisted vibrations are the natural vibrations. The frequency of 
free vibrations of a body is called its natural frequency. 

(iv) Forced vibrations : Resonance : If a body can vibrate freely then 
due to resisting forces the natural frequency of the body starts to decay 
and thus an external periodic force is needed. A tussle starts between the 
frequency of the external force and the natural frequency of the body and 
ultimately the frequency of the external periodic force predominates and 
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62 jtuation arises when the pees of body of the ¢,. 
But a unique sieation | to the natural ne natural frequency 

riodic force Leas atic: Thus ol periodic force. 

vibration. This is cal te quency of the & SA was destroyed due to 
the body is equal to 9 Takoma bridge of anaes to the outer surf 
Example ;An 193 The fast moving ar that of natural frequeng, 


mechanical reonet the f resonance occurred. Wh, 
across of the bridge ha 


ly th 
2 bridge, consequently in troops, U fi iv 
bal pats move across any brid be avoided by walking troops in 
sldashas A ance der. 
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(v) Superposition of waves : than two waves meet in a medium a 
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resultant wave 
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toa srt . of waves at any point in a medium is the vector sum of the 

oa be 


¥, > be the 
- . the component waves. If Yi, Yr Y3, 
hi mad repeal eae by the component waves at a given 
instantaneous dis : : 
point (place), then the resultant displacement (wave) at the same point by 
the superposition principle will be given by 
YR tYy +95 + ; 

In sound (acoustic) interference, beats and stationary waves are the 

direct outcome of this principle. 

(a) Interference in Sound: Interference is the 
cancellation or reinforcement of two waves, whe: 
specific conditions. When the effect of one way 
by the other, the two waves are said to interfere destructively (destructive 
interference) and when their effects are reinforce 
Pnstructively (constructive interference). As us 
characteristic of the wave, 
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value with a waxing noise and then fading out with a waning noise. This 
phenomenon of waxing and waning in the loudness of the resultant wave 
is known as beats. Thus, the beats are formed due to the superposition 
of waves. Interferences and beats both occur due to the superposition 
of waves and these are concerned with the variation of the intensity of 
the wave. Interference is the phenomenon of sustained destruction or 
reinforcement of two identical waves and there is a spatial distribution of 
silence (destructive interference) and anti-silence (constructive interference) 
but in beats silence and anti-silence occur periodically at the same place, 
so it is also called interference in time. In producing interference the two 
interfering waves must be essentially coherent (having constant phase) but 
in producing beats any two sources can be taken. 
(c) Stationary waves (standing waves) 
When two identical progressive waves (waves having the same 
amplitude and frequency) travelling in the opposite directions meet along 
the same line with the same 5 a _ 


velocity, then the result of the 


us 
superposition of such waves x2 
in the formation of a system 
of waves which alternately ia N 
<i 
2 


appear and disappear in the 
region where the two waves 
meet without advancing in 
either direction is called stationary (standing) waves. 

In the formation of a stationary wave, the space confined has two types 
of points. The first is Node where no displacement takes place and another 
is Anti-node where maximum displacement occurs. The distance between 


N — Node, A— Node 


two consecutive Nodes or Anti-nodes is * ; where i is the wavelength of 
the waves undergoing for superposition. : 

(vi) Diffraction of sound : When sound waves originate by a vibrating 
source they spread in the medium and if the medium is homogeneous and 
isotropic (have uniform density), then these waves have spherical wave- 
fronts from the point source. Far from the source the wavefronts are nearly 
planes and the shape of the wavefront is changed when the wave meets 
an obstacle or an opening in its path. This leads to bending of the wave 
around the edges. Such bending of waves from an obstacle or an opening 
is called diffraction. 

Diffraction is a characteristic property of the wave and all kinds of 
waves undergo diffraction. The effect of diffraction is appreciable when the 
dimensions of the obstacles are comparable or smaller than the wavelength 
of the wave. If the obstacle is large compared to the wavelength, the 
diffraction effect is almost negligible. 

Example : The wavelength of the sound wave is approx. 1 meter and 
of the same order as the doors and windows of our houses. That's why 
sound wave is diffracted broadly and one person easily hears the voice of 
the another, 
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In an organ pipe the closed end is essentially a Node and the open end is 
Anti node. The fundamental mode of vibration occurs when there is aNode 
at the closed end and an Anti node at the open end. As in the formation ofa 
stationary wave, the distance between two adjacent Nodes or Anti nodesis — 


d Tas, the distance between a Node and an Anti node = as. = L=% 
The frequency of the fundamental mode is also 
p_v 


n=>= 


ae = fundamental frequency. 


called first harmonic. 


Ce L=* => h =41) 


Buty = Va where; E = Bulk modulus ae 
ae F 
ae 1p , ensity of the air, 
avg Where; L= length of the Pipe 
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4L Vd 
Here, frequency is called third harmonic or fifth Overtones. 
Thus, ny :ny:n,: 


=1:3: Thus, possible tones of a closed pipe have 

frequenci the ratio of odd integers. Notes emitted by the air column in 
a closed pipe have only alternate overtones and hence poor harmonics. 

Open organ pipe 


-> ny 


Sy. 


AA 


<— SS | OS ee > 


When the air column is contained in an open pipe, the two ends are 


essentially Anti nodes and then it is said to be in the fundamental mode of 
vibration of the air column. 


Obviously, L = a and v=ma 


, ~2-4 ve fF) 
a 2b062Vd . d 
This is the fundamental frequency or first harmonic. Similarly frequency 
of second mode or second harmonic or first overtone 


v9 _51 /E_ 
== 20 aaa =a 


and frequency of third mode or third harmonic or second overtone 
v 1 /fE 

=n,= 35 = 35L Va = 3n,. 

Thus, 1, 213214: cesses = 141233 


Thereby it can be concluded that the possible tones of an open pipe 
have frequencies in the ratio of natural numbers. The note emitted by the 
air column in an open pipe will have the full series of overtones and hence 
it is very rich in harmonics. That's why the quality of a note emitted by an 
open pipe is always better and sweeter than that of a closed pipe. 


6. Doppler's effect in sound 

When there is a relative motion between an observer and a source, 
then the pitch of the note emitted by the source appears to be changed 
to the observer. This apparent change in pitch due to a relative motion 
between the observer and the source and also sometimes due to motion 
of the medium is called Doppler's effect in sound (acoustical Doppler's 
effect). 

Actually Doppler firstly observed this effect in light waves. Thus, 
the optical Doppler's effect in fact firstly propounded the spectral lines of 
certain stars which were found to be shifted towards the red or violet end 
of the spectrum from their normal position by a very small distance. For 
the red and violet end stars recede from the earth and approach to the earth 


respectively. Doppler's effect is also a basic characteristic of the wave and it 
is to be found in all types of wave. 
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» — apparent pitch or frequency. 
— i“ = al etch or frequency. 
y =velocity of sound. 
v, = velocity of the observer. 
v, =velocity of the source. 
Sonic booms, Shock waves and Mach-number : 
When the velocity of a source exceeds the phase velocity of a sound 
wave, then Doppler's effect fails and it has no meaning. There are many 
instances in which, source moves through a medium at a velocity Sreatey 
than the velocity of sound. A jet plane, a ballistic missile moves through 
the air at a velocity greater than the velocity of sound. In such cases the 
wavefront takes the shape of a cone with moving object at its apex. The Jet 
plane or the supersonic plane sends a cracking sound called sonic boo: 
which can crack glass dishes, window panes and even dama g 
The wave originated due to sonic boom is called shock wave. 


Because of constructive interference of a lar; 
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large amplitude are sent witl 
| Waves. 
| 
| 


Here, we can write sing = 2 
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where, » = velocity of sound 
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ah Thermal Physics (Heat & Thermodynamics) 
1. Heat & Temperature 
The degree of hotness or coldness of a body is called its temperature 
and thus temperature is an indicator of the thermal stage of the body. Due 
to different temperatures of two bodies thermal energy transfers from the 
body having higher temperature to the body of lower temperature and at 
a particular temperature the process of energy transfer stops and now both 
bodies are said to be in thermal equilibrium. This thermal energy due to 


which the existence of the temperature in the body appears is called heat. 


In other words, heat is a type of energy by which mechanical work can be 


done. This was firstly detected by Rumford. Later, Davy confirmed this fact 
after rubbing two pieces of ice on melting. As no source of heat is available 
in the melting of the two pieces thus frictional forces came into existence 
due to the rubbing, which produce heat energy and consequently the twoice 
pieces melt. Later by Joule's experiment it was observed that heat is a form 
of energy by which various works can be performed. Joule also asserted that 
heat and mechanical work are inter-transferable to each other and the ratio 
of mechanical work and heat energy by which work is done is a fixed ratio 
called mechanical equivalent of heat and basically it is a conversion unit. If 
a mechanical work W is produced by an amount of heat H then 
J= W/H orW=JH, where; J = mechanical equivalent of heat. 

= 4186 Joule/kilo cal. 
4.186 Joule/cal. 

= 4.186 x 107 erg /cal. 

This implies that if work of 4.186 Joule is done then 1 kilo cal. heat would 

be produced. 


Effect of heat: 


(a) Physical changes : By the application of heat or thermal energy the 
physical structure of a body like its shape-size, volume, temperature and 
its state changes. 


(i) Change in Temperature : Ordinarily temperature of a body increases 
with increase in heat or on supplying thermal energy to it. 

(ii) Change in Volume : Ordinarily with increase in heat or thermal 
energy the volume of the body increases. 

(iii) Change of state : Usually there are three states of matter— solid, 
liquid and gas and these states exist due to the difference of temperature 
thereby due to heat. Thus, change of state takes place due to heat. 

(iv) Otherschanges:Onheating abody itsshape, size, electrical resistance, 
the ability to dissolve solute in the solvent etc. change drastically. 

(b) Chemical changes : On heating a substance some changes occur 
permanently. One can observe free oxygen released on heating potassium 
chlorate with mangnese dioxide. 


Units of Heat : The SI unit of heat is Joule and in C.GS. its unit is 
calorie. 


Calorie : The amount of heat required to raise the temperature of 1 g 
water by 1°C is called calorie. 
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the temperature of below - 40°C. The freezing point of alcohol is— 115 a) 
alcohol thermometer doesn't work below-115°C. The freezing and boiling 
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thermometer is fabricated and designed to remain operational from 30°C 
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Thus, this thermometer has an excessive time lag. Further, some time is also 
lost in balancing the bridge. That's why this thermometer is not suitable for 
measuring rapidly varying temperatures. 

Thermo-couple: This isa special type of temperature measuring device 
in which two junctions are constructed by different metals— one junction 
ishotand another is cold and due to thermoelectric effect temperature is 
measured and this effect is called Seebek's effect. 


In 1923 Seebek discovered that when two dissimilar metalsarejoined to 
forma closed circuit and a difference of temperature is established between 
their junctions, an e.m.f. is developed and hence an electric current flows 
through the circuit. The e.m.f. so produced is called thermoelectric e.m.f. 
and the phenomenon is called Seebek effect. Such an arrangement of 
connecting two dissimilar metals together is called a thermo-couple. The 
magnitude of thermo-electrice.m.f.depends upon thenature of two metals 
and on the temperature difference of their junctions. 

Ata particular temperature of hot junction 
thermo-e.m.f. becomes maximum. This 
temperature of the junction (at which e.m.f. in 
thermo-couple is maximum) is called neutral 
temperature T,, for the thermo-couple. 


(E) > 


T, 


i 


Thermo e.m.f. 


Neutral temperature is constant for a given 
pair ofmetals forming the thermo-couple. If the © Temperature (T) > 
temperature of hot junction is raised further, 
the thermo e.m.f. decreases and becomes zero ata particular temperature 
whichis called temperatureof inversionT, . Beyond inversion temperature 
T,, thermo e.m.f. again increases but in reverse direction. Temperature of 
inversion is too much above than neutral temperature as the temperature of 
cold junction is below to it. Thus, inversion temperature is not constant for 

a given thermo-couple, but depends on the temperature of cold junction. 
Here, a relation between neutral temperature and inversion temperature 
is given by, 

E 7 T,+ T, 
f - mone ka ee 2 


temperature of inversion. 


\ where, —T, 
Ye = neutral temperature. 
T, = temperature of cold junction. 

Thermo e.m.f. in the circuit varies with temperature of hot junction is 
graphically obtained which is a parabolic curve given by a relation E = 
AT + BT? (a parabola). Here, cold junction is kept at 0°C, while A, B are 
constant and t is the temperature of hot junction. 


\Pétal radiation pyrometer: This is also a temperature measuring device 
through which the temperature of bodies like stars, sun etc. (which have 
very high order temperatures) are measured which are far away from us. 
Thus, radiation pyrometer is a device through which by the estimation of 
radiation without touching the bodies, temperatures are measured. Total 
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2. Thermal expansion of solids, liquids and gases 
Ordinarily the volume of a substance increases w 
(thermal energy) resulting from the increase of intermolecular distances 
in the substance. But there are some exceptions also for instance, in water 
volume contracts on increasing its temperature from 0°C to ASC. Similarl: 

in Silver Iodide (AgI) volume contracts on increasing the temperature if 
it has temperature between 80°C to 149°C, On supplying heat expansion 
occurs in all solids, liquids ani gases, but gases expand more than liquids 
and liquids expand more than solids. 


Expansion of solids : Usually if any solid body is heated, it expands 
in length, breadth and thickness and if the expansion, in length is only 
substantial then it is called linear expansion but if both length and breadth 
expand substantially it is called superficial expansion and ultimately if the 


length, breadth and thickness all expand, then itis called volume expansion 
(cubical expansion). 


ith the supply of heat 


Coefficient of linear expansion—It is defined as increase in per degree 
celsius temperature with unit length of the body and it is represented by a. 
Thus, coefficient of linear expansion 


a increase in length AL 
~ original length x increase in temp. &= Tx A8 

Coefficient of linear expansion is represented by @ and its unit is per 
degree celsius. 

Coefficient of superficial expansion : It is defined as increase in per 
degree celsius temperature with increase in unit area of the body and it is 
represented by B. 

Thus, coefficient of superficial expansion 

_ increase in area _ _As 
~ original area x increase in temp. Be sx Ad 


Coefficient of cubical expansion—It is defined as increase in per 
degree celsius temperature with increase in unit volume of the body and it 
is represented by y. 

Thus, coefficient of cubical expansion 

= increase in volume = ys AV 
original volume x increase in temp. Vx Ad 


Here, it is observed that B =2aand y= 3a 
Thus, a:f:y=1:2:3 
Application related to expansion of solids : 

(i) Railway tracks are constructed from iron and steel and thesearemade 
adjustable to sustain tremendeous load and the thermal expansion. That's 
why some free space is left at the joints-of two such tracks. - 

(ii) If we pour or keep hot water inside a thick glass (jar) then the inside 
surface of the jar suffers thermal expansion while outer surface of the jar 
remains unaffected due to its thickness that's why glass jars crack. 
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apparent increase in volume 


- original volume x change in temp. 


and coeff. of real volume expansion (y,) 
2 real increase in volume a 
original volume x change in temp. 
Thus, if Y, be the coeff. of volume 
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conditions. 
Beyle's law - pV =a constant (at constant temperature). 


i 4 
_Sharle 's law - 77a constant (at constant Pressure). 
Boyle's and Charle's law together give gas equation. 


RV ia =a constant, called gas constant (R) 
= 8.31 joule/mole-kelvin. 

Calorimetry : The branch of thermal physics in which heat is measured 
by the principle of heat lost and heat gained is called calorimetry and the 
apparatus used for the purpose is called calorimeter. The calorimeter is 
made of copper. The principle of calorimetry states that the total heat lost 


is equal to the total heat gained and this is based upon energy conservation 
principle. 


The heat lost or gained by a body depends on the mass of the body and 
on the rise or fall in its temperature. 
Thus; AQ = msA@. 
where; s is a constant called specific heat capacity of the body 
m= mass, AO = rise or fall in temperature. 


 *pecific heat capacity : This is defined as the amount of heat required 
to raise the temperature of 1 kg of a substance through 1 K thus 


AQ =msA@6 aog= 


mA0 
Ifm=1kg and A0=1kelvin then s =AQ 
S.L. unit of specific heat city is J kg’ _K"' and in CGS it is cal. 
, ia specific heat capacity is J kg’ KC 


gm le om 
Thermal capacity : It is defined as the amount of heat required to raise 
the temperature of a given amount of a substance through 1 kelvin, thus 
ermal capacity = ms Joule/kelvin or cal. oa 
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On supplying a substantial 
temperature of the gases increas 
along with it. Thus, it can also be interpret pe < 
withpressure atconstant volume and the temperature variation with voly, 
at constant pressure. That's why gases have two specific heat Capacities 
one at constant pressure indicated by C, and another at constant vo, 
indicated by C, . Hereit is also observed that specific heat at constant Pressure 


is greater than specific heat at constant volume. 
Specific heat capacity at constant pressure () : The amount of hea 
required to raise the temperature of 1 kg mass of a gas through 1 K at constary 


Pressure is called specific heat capacity of the gas at constant pres 


Specific heat capacity at constant volume 
required to raise the temperature of 1 kg mass of a gas through 1 kat constant 


volume is called specific heat capacity of the gas at constant volume (C 
Molar heat capacity at constant Pressure (C ) : The amount of - 
eat 


required to raise the tem 


Relation between C andC ; 
(i) C is greater th Fs 
. an Cand Mai i 
Matec a Yer established a relation; C _~C = R 
a P silts 


Here R j 
1s called gas constant and its value = 1.99 
~ 1:99 = 2 cal/mole-K 
=8.31 Joule/mole-K 


| 


the bod i rater it Kg whi 
'Y when heat a ee 
: Peraty will re 
8. *d through the same tempat IK ast is required by 
erature. Thus, ; 
ss S, its unit is gm 


be the snensc: 
Pecific heat j = 
En in SI unit, then 
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a = | "Obviously; water equi 
7 quivalent ( 
are numerically equal. 'n. gm) and thermal capacity (in cal. /°C) 


expressed in cal/gm in CGS unit an 


Thus, Q=mL 
where, Q = heat required 
™ = mass of the substance (solid) 
28 the L = Latent heat of fusion. 
lange Latent heat of ice (latent heat of fusion of ice) = 80 cal/gm 
ation 80x 4.2 
lume = io Joule/kg. 
es 
ny Latent heat of Rie 
e aten of vaporisation : The latent heat of vaporisati 

x : ti f 
sure substance is defined as the quantity of heat required to convent keg of the 

substance from liquid to vapour state without change of temperature at its 
leat eae point. It is also expressed in cal /gm in CGS unit and in Joule/kg in 

unit. 
ant 
) Thus, Q=mL, 
Si , where, Q = heat required 
nt m = mass of the substance (liquid) 
; L = latent heat of vaporisation 
it Latent heat of water (latent heat of vaporisation of water) 
< = 536 cal/gm = 238% 42 J /1.5 _ 9959 x 10° J/kg 
0 


' Change of state of matter: A substance can be found only in three states 
of matter- solid, liquid and gas. If a certain amount of thermal energy be 
supplied to the solid state then at a particular temperature (melting point of 
the solid) it is converted into liquid and this thermal energy is latent heat of 
fusion and conversely if such energy be withdrawn from the liquid it would 
be transformed back into the solid state. Similarly the liquid is converted into 
the gas (vapour) at a particular temperature (boiling point of the liquid) and 

the thermal energy supplied is latent heat of vapourisation. Conversely by 
withdrawing required thermal energy, the gas could be again transformed 
back into the liquid state. 


steam at 100°C is hotter than water at 100°C though water is boiling. This 
is strange but true because boiling water has only thermal energy whereas 
steam has thermal energy plus latent heat of vaporisation. Because of this 
steam is more painful than boiling water. 
Most metals are found to be in solid state but mercury (Hg) exceptionally 
is the only metal found in liquid state. ; -_ 
Melting point of a solid : A constant temperature at which a ae = 
transformed into liquid by the supplied heat energy of latent heat of fusio 
is called its melting point (m.p). 
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id melts, there may be an merease (on 

Effect of Vasant {aac n of pressure. The melting Point of 
decrease in volume wi d sulphur increases with increase in pressure, while _ 
certain solids like wax and su eas like ice, gallium and bismuth decreases 
the melting point of certain soli : i aalk at a temperature lower than 
ee Te ee f the normal pressure, 
0°C when the pressure is higher than that o fi decasasen mcanitiirnly 

ect of Impurity : Normally the m.p. of so (at are added to ice of 
on mixing impurity. Example- If some salts orp 
0°C then its melting point decreases upto - 22°C. tas Of aNauid 

Freezing point : At a fixed temperature the Baer at et ees ee 
into the solid by lowering the temperature or ee Rg 
energy (latent heat of fusion) is called freezing point. The freez: ig Pr 
coincides with the melting point of the solid. ; Mt 

Boiling point of a liquid : A constant temperature at which a aaa . 
transformed into as (vapour) by the supplied heat energy of latent heat o: 
vaporisation is called boiling point (b.p). 

Effect of pressure : When a liquid boils i.e. changes from liquid to gas 
there is an increase in its volume. Thus the boiling point of a liquid rises 
with increase in Pressure and vice-versa. Thus a liquid will boil at lower 
temperature underreduced Pressure. Hence; water will boil ata temperature 
lower than 100°C when the pressure applied is less than normal pressure. 


Effect of Impurity : On mixing the impurity boiling point of the liquid 
increases, 


of vapour into the liquid is called condensation point and usually the 
condensation Point and boiling point of the liquid coincides. 


ifference between vapour and gas: If the li 
emperature (bp) then after a few seconds latter latent heat 
8enerates the vapour. But a few seconds latte: 
temperature which is called critical temperature ( 
is called gas. 


rT vapour increases its 
T.) above which vapour 


atis transferred fromone 
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isnotrelevant and significant in liquid and ga: 

of heat in the substance is called thermal condastite, ee 
(heat) energy transmitted through the substance (co) mi aucto;) ae ermal 
various parameters like area of crosssection, lepends on 


temperatu: i 
the faces of the substance and the thickness of the mittee tl pia 
mn 


as— the rate of thermal energy transmitted = (2) -kAAO 
eet t At 
where k is a Proportionality constai 
ae : int called coeffici 
conductivity whose value is different for different cibstonen he ese 
and depends on its material. fencldckor) 


A =area of cross-section 

AO = difference in temperature 
At = thickness 

At = change in time 


AO 
Also here, ais called temperature gradient 


On the basis of thermal conductivity the substances are classified in the 

following types— 

(a) Good conductor: The substances through which heat is transmitted 

very easily and conveniently are called good conductors or conductors. Most 
of the metallic solids are good conductors. 

Examples : Metals, acidic water, human body etc. are good 
conductors. 

(b) Bad Conductor : The substances through which heat is not 
transmitted easily and conveniently and a little amount of heat transfers 
are called bad conductors. Examples- Wood, fiber, glass, rubber, air etc. are 
bad conductors. 

(c) Thermal Insulator : The substances through which heat is not 
transmitted by any means (methods) are called thermal insulators. In fact 
bad conductors are sometimes synonymously used as thermal insulators. 
Thus, we can say bad conductors are good insulators. In garments and cloths 
air is trapped which provides a good insulating characteristic. 

Examples— Abonite, asbestos etc are insulators. 

(ii) Convection : In the process of convection heat is transmitted in 
the substance by transfer of molecules (particles) of the substance and 
thus a current due to the molecules transfer is generated which is called 
convectional current. 


he pl ever a liquid or a gas is heated, 
the molecules (particles) of these substances become lightened and move 
upwards and then cooler molecules settle downwards and heated. Now 
a convectional current is formed and heat is transmitted throughout in 
the liquid or gas. The atmosphere of our earth is heated by the process of 
convection. 
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r duction and convection a p 
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iyRadiation: 1" the process of 
hile i 
for 4 transmission of heat, w! 


is necessarily needed. : 
7 . We obtain heat (4, 

dium through whic! ie eon iheearth'secr =a 

eating the me fa ‘surf 
eating t! the process *) are the electromagnetic waveg Whig, 
ly radiatio! dies manifest themselves as heated! 


aergy) from thesun by 


ermal radiations (simp ta BO h 
oe bae absorbed by the certai etic waves that stimulate the sensat 


But there are also other Papr ee radiations, while those Producing 
ee eauead < ieaei actinic radiations. ; - 
chemical chang‘ thermal radiation and light radiation 4 Therma 

Difference aera and light radiation (optical radiation) both have 
radiation entre energy and the difference between them isa 
leery frequency or wavelength, but not of kind. 


iations: hot body maintained at a Const, 
boaicaone rae pennies radiations, The earliest soured 
area radiohions suitable for simple experiments on radiation is a leslie 
cube which is simply a hollow cube of metal blackened on one side with 
lamp-soot. When the boiling water is poured into it, radiations are emitted 
from blackened surface. But now at present two special devices have been 
designed by Fery and Wien's black bodies which are usually used as the 
source of thermal radiations. The ideas of these radiations came from the 
concept of black body and the theoretical fact is that the quality of Tadiationg 
insidea uniformly heated enclosure is exactly the same as that Of black body 
radiations (radiations from a hot black body). 


Perature with it us : 
: the radiat A 8 equilibrium 
the full radiation Consisting of a Possible mited by a blac ‘ody is also 
But there is no Wavele h. 
Be face : 
radiati i urlace available ; : 
be apertene black Even the lamp, sos Which will absorb al the 
and infra-req i hele bod hich a " Surface ich is assumed 
Emissive * reflect the ar infy, P ractically al] the visible 
body a Sivek er and Abs "Ptive Tadiatio, 
Tadiant ©MPeraty Power ; a 
avelenp BY emitted St for a given avele “Missive power of a 
Itis ‘Ymbolical] itsu nth is defined as the 


ace a, ; 
"Presenteg og Of the body per unit 
A 
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79 
‘The absorptive power of a body at a 
a is Sa ce the wee Fhe gy absorbed 
surface of the body to the total ene. ; sorbed per second 
oy we is symbolically represented by — falling per second on the same 
Kirchhoff's law iit states that the ratio of emissiv, 
ower for a radiation of a given wavelength is the sg; 
tthe same temperature and it is equal 

black body at that temperature. 


emissive power of any body (e,) 
absorptive power of that body (a,) 
= emissive power of black bod. 


This law also concludes that if a bi 


velength strongly, it also emits the same Ta i 
i  shethent oF Kixchholtetan diations strongly. Thus, the 


Red glass appears red becaus 


S8iven tempe : 
radiant energy abeennd OF agiven 


© power to absorptive 
ame for all the bodies 


to the emissive Power of a perfectly 


Thus 


antenergy (E)emitted persecond 


from unit surface area of a black body is Proportional to the fourth power 


of its absolute temperature (T) 
Thus, [EaTS! = E=oT*, Here, cis called Stefan's constant. 
Boltzmann established this law theoretically froma thermodynamical 

consideration and hence an extended form of Stefan's law is called Stefan 

Boltzmann's law which is stated as below— 
If a black body at an absolute temperature T is surrounded by another 

black body at an absolute temperature T,, then it will lose an amount of 

energy oT* per sec per unit area and will gain an amount of energy oT * 

per sec per unit area from the surroundings. Hence the net loss of energy 

per sec per unit area of the body will be E = o(T* — a which is called 

Stefan—Boltzmann's law. 

Newton's law of cooling : It states that the rate of loss of heat energy 
of any hot body by the process of thermal radiation is proportional to the 
difference between the mean temperature and the surroundings. 


Q 8, +8, 
Thus the rate of heat energy lost (2) =k Foo 0,) 
where, k =a proportionality constant 
9,, 8, = two temperatures of small time interval. 
8, = temperature of the surrounding. 
t =time 
It is observed that if a hot body loses its heat energy in such a way 
that its temperature falls from 70°C to 60°C in particular time ¢ min, then 
itwill take more than f min. in the temperature falling from 60°C to 50°C. 
By the process of radiation the heat energy lost not only depends upon the 
temperature difference of the body and the surroundings, but also on the 
of the surface of the body and its surface area. 
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ence of the body and 5, 
just an approximation 


tilities and Appl tone: 
be Utilities and Applicatio! 
(i) When we toucha La se 

feel iron to be colder tha ee 
of heat by the iron in - : oe tk — 5 — <a ; 
Our body tempera ch an iron piece, heat is rapidly conducteq ha 
the room. When we tour stneplen. ost rapsy einituete i 


he oe ee So we lose more heat by touching iron than, 
very li 


0 

; iron piece appears colder. But when both are kept in theg, 

aed cant ied an touching the aren on ef se an hotter 
the wooden piece. This can also be explained exactly similar Way, 

(ii) Eskimos live in the houses 

of double walls of ice as shown in 
the figure. Such houses keep people 
warmer and comfortable because air 
molecules are being trapped between 
the ice walls of the house which is bad 

conductor of heat. 


(iii) To drink teain a metallic cupis Eskimo's Dwelling 
Painful than to drink tea ina ceramic or fiber cu 
itis that heat from the tea oes into the metallic cup which beco 
ones lips have painful and bi tter experience due to 
But due to bad conduction of heat, 


in ceramic or fi ; 
from tea to the cups and does not warm, fiber cup heat doesn't 


ip. The simple reas, 


On behing 


mes hot 


800d conduction of heat 


travel 


¥€2@ and sea 


e: 
belt of breeze are 


the earth is hotter 
and rises up, Cald- 


Scanned by CamScanner 


r 


¥ A NYSICS 
surround, 81 


on of Step 8S jr from North and South rushes to take 
‘an. ‘he rotation of the earth from West to Sa a Lees te the hot air. Due to 
i wrote wast this ral ai 
ily life flows from the North-East direction in the northem henner actually 
south-West direction in the southern hemisphere Th ere and from. 
winds. ese are called trade 
me room, Land is a better absorber of heat and " 
far duet’ conductivity than water. Consequently lang aes ighes thermometric 
n during the day time in comparison to the § a higher temperature 


. wi i 
lighter and rises up. Cold air from seas, ‘ater. Air over land becomes 


4 

a ae of digs called sea-breeze, Oceans or lakes rushes to the land. 
the ai 

x dy which is a id , 

condu, Asa body good absorber of heat j i 

en woos? heat, soinnight the temperature over land goeson falling Sep anaaatee ee 

NBC Giee than that over tl e water. Air over water being hi tter ri a 

itter the from land flows into the sea. This is called ign a up and cold air 
n f ° 5 Pe a 

r Way, \rTo fillup inert gases inside the electric bulbs : To avoid the burning 


of the filaments of the electric bulbs which are m i i 

PPed air wt. and high m.p.) the bulb is evacuated (emu of — ad 
the melting of filaments in the bulb some inert gases like ai on or krypton 
are filled up and thus thermal radiations generated by filaments form a 
convectional current inside the bulb and a tremendous quantity of thermal 


malls energy produced doesn't melt the filament. 
(© Utilities and applications of radiation 
(i) Cloudy night of winter is warmer than that of night of free and 
hi clear sky : In the night of free and clear sky the thermal energy (thermal 
und radiation) produced from the earth's surface goes upwards uninterruptedly 
tand into the space through the sky. But during cloudy nights these radiations do 
leat. not gointo the space as the cloud is a bad conductor of heat which prevents 
avel these radiations get reflected back and our surrounding becomes warmer. 
(ii) In desert area day is too hot and night is too cold : Since sand (silica) 
is a good absorber of thermal radiations and by Kirchhoff's law a good 
absorber of heat is also a good emitter (radiator). During the day the sand 
on absorbs the thermal radiations from the sun and so day becomes too hot 
m. but at night all such radiations are emitted thus night becomes too cold. 
id (iii) Outer layers of a tea container (jar) are made bright : The bright 
Ed layer neither permits inner thermal energy to go out nor absorbs or accepts 
© outer thermal energy (radiation). It simply reflects and thus the container 


remains hot a longer time. 

! Prevost's theory of heat exchange : The most basic and fundamental 
concept about the radiation process was propounded by Prevost at Geneva 
in 1792. Before this theory it was assumed that there are two types of 
radiations—hot and cold. Cold bodies emit cold radiations and hot bodies 
emit hot radiations. A block of ice was supposed to emit cold radiations, 
because it produces a sensation of coldness and a red hot iron ball was 
supposed to emit hot radiations, as it produces the sensation of warmness. 
If this is a fact then there must be a basis to define hot and cold bodies. 
But we have no such basis of thinking and no scientific background. The 


correct explanation was given by Prevost. 
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i e of radiationand tempera 
[ony onetype ote Atlow temperature, a ; ation 
Res Jengths) is poor and at high tempera! hich is observed in a body 
wey high The rise or fall of temperature, oi ding bodies, which g, 
duetoits exchange of radiant energy with sur the attainment of the 

i ted in equal amount even heat exchange. en we 
= ‘librium. This is called Prevost's theory ce because our body, 
Band sacs fire, we have the sensation of wa! from the fire than what 
which is also a radiator receives more enetgy 


block of ice, we feel a 
loses through radiation. But when we stand near a 


iant energy than 
its more radian a 
sensation of coldness because our body emits ; 
what it receives from the ice. 


thermal radiations? 
By the devices pyrometers and bolometers the 


aa erature With resistan 
devices operated on the basis of variation of temp’ 


sun, Stars etc. can 
of platinum wires. Thus, the temperature of the ly 
measured by pyrometers and bolometers. 


4. Kinetic theory of gases : 

The theoretical analysis of the behaviour of eS ve alpen, 

J. Bernoulli in 1738. Later, Maxwell, Boltzmann oo rei 
and comprehensively gave the theory of the nature, charac mie 

of gases and propounded various models and consequently Y was 


(postulates) were given as below— 
(i) Each and every particle of gases has identical mass and volume and 
these particles are called molecules-~ ~~ ~~~ 
(ii) The molecules of the 
Newton's laws of motion. Th irections with all 
Possible velocities from zero to infi i 
other. Collision also 
molecules are constantly having their 


of the molecules is negligibly small in comparison to 
by the &as. 
(iv) The Collisions a 


TI re perfectly elastic and are of igi i 

bc eae rig i Soom Occur to each other and ee orth 
Which bot! ineti 

The time of ¢ coe — 


traversing the Paths betwee, 
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were detected earlier but at present thermopiles_are fe 


concluded which is called kinetictheory of gases. The following assumptions — 


Physics 
83 
e average rate of change of momentum, > 
by of the wall is called the pressure’ of the ie force measured per unit 


The pressure — by the gaseous molecules on th 
container =P= GPC = Malls ei thie 
where p = density of the gas 


—2 — 
© = mean-square speed. 


_____5: Thermodynamics 
Thermodynamics is that branch of P| 
cerned about the transformation of hea: 


con 


|, mechanical, 


chemi an emprical o i 

I 5 r ex 

science and the laws of thermodynamics have been develo; ed Anspaeley 
observation and experiments since long. P y means of 


Thermodynamic system : A thermodynamic ii | 
ine cme r i 
interacts with its surroundings in at least two distinct See nen nay 
ily a transfer of heat i ict ways and one of these | 
js necessarily eat in or out of the system. The oth 
some other means of transfer of energy, say by perf foie Suer may be 
k by or on the system or through el y pet ommarice. of mechanical 
work by OF gh electromagnetic interaction such as 
magnetisation. 
Example: Agas contained inacylinder,avapourincontactwithitsliquid, 
astretched wire, tyre containing air etc. are examples of thermodynamical 
system. 
Thermal equilibrium : A thermodynamic system is said to be in thermal 
equilibrium if all parts of it are at the same temperature and this temperature 
is the same as that of the surroundings. 
.Zéroth law of t rmodynamics : Iftwo independent thermodynamical 

systems are in thermal equilibrium with a third thermodynamical system, 

then they must be in thermal equilibrium to each other. This is called 

Zeroth law of thermodynamics and it becomes a base for the definition 

of temperature. All these systems can be said to possess a characteristic to 

remain in thermal equilibrium and this characteristic is called temperature. 

Thus, we can define the temperature of a system as the property by virtue 

of which we determine whether the system is in thermal equilibrium or 

not with other neighbouring systems. 

m : For a system (thermodynamical) to be in 

mechanical equilibrium, there must be no unbalanced forces between 

different parts of the system or between the system and the surroundings. 
Chemical equilibrium : For a system to be in chemical equilibrium, = 

omposition of the system must remain fixed (constant) and system mu 

ve a definite physical configuration. 

Thermodynamical equilibrium : If a therm 

al equilibrium, mechanical equilibriumand ¢ 


Mechanical equilibriu: 


system is in 


jlibriumthen 


odynamical 
hemical equi 
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a4 1 equilibrium. In the ¢, 


ical °0) 
n thermodynam* curs in the state of sy; 


the system is said to be i tibrium 0 change 0c 


of thermodynamical equil 
in the surroundings. . ition of Ideal gas (perfect gas) : An ide, 
ahermodynamical ten ie Tenergy! is entirely kinetic ang de 
OF itis independent ofits volume. This de: 
onits temperature only es voale’s experiments which simply showed, i 
thas been Se ails attractions among Me gaprcnt mole 
a fon iaternel energy is entirely Kinetic and it depends upon, 
us, 
temperature only. ; aah 
Tie ical definition of real gas:A real gashasintermolegy 
fete re molecules and thus the internal energy isbgh 
EAtital and kinetic. Thermodynamically real gas is called Vande; ‘ 
eeewhosenature, characterandbehaviouraredetermined by Vanderwag 
‘gas equation (p + a/v?) (v — b) = RT, where a, b are called Vanderwa; 
constants. 


Sitst law of thermodynamics : The first law of thermodynamics 
simply the law of conservation of energy applied to the thermodynamj, ; 
system. According to this law if a substantial amount of therm: 


al energy; 
supplied toa thermodynamical system, then itis partially used in chan, 
its internal energy (temperature dependent) and partially used in dg 
external work, ‘ 


If dQ is the thermal energy supplied and dU and d 
internal energy and external = big 


f work done respecti i 
First law of thermodynamics, es ie 
dQ=dU+aw. 
All are expressed in same 


; In thermal physics 
into th 


Ct Violated 
SI 


. , ce has 
: - Nd law of ther hown that heat never flows 
ner 
AMics exp); 
Plains th, 
ion ‘ le ibili 
and its relevancy, fn thie a 
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First law of Ueciedyenene unit and it is called differential form Of the’ 


Ody and a cold bod | 
ly are 
ioe ether the heat flows from 


moleculay 
gy is both 
derwaal's 
lerwaal's 
lerwaal's 


namics is 
ynamica] 
energy is 
thanging 
in doing 


in 


Pd 


S 
Kelvin-Planck's statement: It is im il 
i e Possibl i 
5 erates ina evele' that will take heat from a body a aaa Seve wish 
jnto the work without leaving any change anywher Spavestit compl etey 
Clausius's statement : It is impossible to re a 
which operates in a cycle that will as 


Third law of thermodynamics : The entrop 
zero (lowermost temperature) is a universal co; 
to be zero. This is called Third law of 
theorem. 

Here two important consequences of this law are: 

(i) Specific heat capacities of a system vanish at absolute zero. 

(ii) Coefficient of volume expansion of any sub: ‘i 
FR a 'y substance vanishes at 

An alternate statement of third law of thermod ics i 

n altel namics is the 
unattainability of absolute zero. A fundamental feaboee of all cooling 
rocesses is that if the temperature achieved is lower, it is difficult to go 
still lower. Thus, Third law of thermodynamic can also be stated as it is 
impossible to reduce any system to the absolute zero by a finite number of 
operations by any procedure, no matter how the system is idealised. 


y of any system at absolute 
a nstant, which may be taken 
‘ermodynamics or Nernst heat 


Entropy : If a substance takes or gives up an amount of heat Qina 
reversible process at constant temperature T, then Q is called an increase 
or a decrease in the entropy of the substance. Thus change in entropy is 
denoted by A S = g. Obviously its SI unit is Joule/kelvin and its C.G.S. 
unit is Cal/kelvin. But the Second law of thermodynamics imposes the 
restriction in which only those processes are possible for a system in 
which entropy of the system plus surroundings always increases. Thus, 
onaccount of the processes occurring in nature the entropy of the universe 

is continuously increasing. That's why entropy doesn't obey the law of 
conservation. 

Our every day experience tells us that chaos (disorder) must probably 

exist in nature as usual while the orderness is the least probable. Thus, 

inall natural processes there is a tendency to proceed towards a state of 
great disorder. As entropy of a system increases due to natural process 
taking place in the system, the degree of molecular disorder of the system 
also increases. Thus entropy of a system is a measurement of the degree 
of molecular disorder existing in the system. That's why we conclude that 
gas has more entropy than liquid and liquid has more than solid. 


ie. (gas) eeteopy = (liquid) auopy™ (solid) eer 
Some important thermodynamical processes 

(i) Cyclic process : The thermodynamical syste! 
a way that its initial and final conditions are the sa 


i a cyclic process. 


m which operates insuch 
me, then it is said to be 


——— 
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By the First law of thermodynamics 

dQ=dU+dW= U,- U,+dw=dw Ge U= U) 

Thus, total thermal energy would be utilised in doing mechanical wor, 
and change in internal energy would be zero. 

(ii) Quasi-Static process: A process in whichasystem never works More 
than infinitesimal (very small) from the equilibrium state and it is called a 
quasi-static process. Thus, the quasi-static process is an ideal process which 
can never be exactly obtained but can be approximated under some! specific 
circumstances. 

(iii) Reversible and Irreversible process : A reversible process is one 
which can be reversed in such a way that all changes taking place in the 
direct process are exactly repeated in the reverse order (opposite sense) and 
no changes are left in any of the bodies taking part in the process or in the 
surroundings. The conditions of reversibility are never realised in practice, 
hence a reversible process is only an ideal conception. 

Any process which is not reversible exactly is an irreversible process. 
All natural processes such as conduction, radiation, radioactive decay etc. 
are irreversible processes. Thus, irreversibility is a rule. 

(iv) Isothermal and Adiabatic process: When a thermodynamicsystem 
undergoes through a process in which its temperature remains constant, 
then the process is said to be isothermal. The essential condition for an 
isothermal process is that the system must be contained in a perfectly 
conducting chamber and it occurs extremely slowly in which the heat 
produced or absorbed during the process at once goes out or comes in from 
outside. Hence, temperature will remain constant but as there is no perfect 
conductor, so isothermal process cannot be performed exactly but can only 
be approximated. Ideal gas equation PV = RT is directly applicable for an 
isothermal process. 

But when a thermodynamic system undergoes a process under the 
condition that no heat comes into or goes out of the system, then the process 
is said to be adiabatic. Such process can occur when the system is perfectly 
insulated from the surroundings. But since no perfect insulator is available, 
perfect adiabatic change is impossible. Thereby, an approximate adiabatic 
process can be obtained (achieved). It is an extremely rapid or fast process 
because there is a very little time for the heat to go out or to come into the 
system. The equation PV" = constant is directly applicable and relevant for 


an adiabatic process, where y = specific heat capacities ratio of the ideal 
gas. 


Exaniples Ifa gas is suddenly compressed, the heat of compression is 
added eae internal energy and its temperature rises. That's why the bicycle 
pee ge air * itis suddenly compressed. Similarly, if a gas 
i pa . then the external work done during it against the 
surro! r 
pore 5 Say energy (equivalent to the work done) ei a internal 
expansionioh ae peau falls. When a motor tyre bursts, the sudden 
tyre is cooled do’ ek aimogphere is an adiabatic process in which the 

wn. As inan adiabatic processno heat exchange takes plac 
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Iso remains constant. That’ 
entropy also * ‘Nat's wh i 
sailed isentropic (constant entropy) procacsY RE Adiabatic process is also 
¢ ‘ 


a ‘0 thermal energy. So 
- ‘ le temperature Tises. 
(v) Isobaric and Isochoric Process ; A thermod. i ; 
Jace at constant pressure is called an isobaric process, Proossé taking 
Ex tai ne of water to steam or the freezing of water toi 
king place a nstant pressure (also atc ane 
a onstant temperature) are isobaric 
A thermodynamic process taking 
jsochoric process. Obviously, in such 
rocess is zero (dW = 0). 


Thus, in an isochoric process, the heat added 
: Y to (or taken f, 
system only increases or decreases the internal energy of the rn aad 


place at constant volume is called 
@ Process the work done on or by the 


Ifanideal gas is assumed to be a thermodynamic system, then work done 


be compared as given below; 


Wescbarie 7 “isothermal > Wadiabatic> Wyoochorie > Thermal Expansion. 


Wreochoric” Vaaiabotic > Wisotneincal > Woeobaric > Thermal Compression 


Miscellaneous topics 
(I) Cooling process (Mechanism) 
(a) Evaporation (Vaporisation) : From the outer surface of any liquid 

at any temperature slowly and steadily the transformation of liquid into 

vapour is called evaporation. In the Process of evaporation (vaporisation) 

the heat energy is supplied by the inner molecules of the liquid and when 

a sufficient heat energy is acquired by the molecules of outer surface then 

these molecules start to detach from the liquid. Thus, vapour is formed and 
along with themselves molecules have lower heat energy and ultimately 
temperature falls. Thus evaporation is a process of obtaining the cooling 
from the liquid. The evaporation depends on various factors like amount of 
vapour present in atmosphere, the area of ihe liquid surface, the temperature 
of the liquid etc. If the water vapour fesent in the atmosphere is large then 
the rate of evaporation is least and vice-versa. That's why in summer wet 
clothes are dehydrated soon and made dry in short interval of time, while 
in rainy season the process of drying takes a longer time. In summer, surahi 
(water container made of ceramic) by the evaporation process lowers the 
temperature and water becomes cool. If the body temperature of a man/ 
women due to suffering of a severe fever becomes extremely high then as 
keeping the weted cloth on his/her forehead such high temperature can 


lowered down through the process of evaporation. 
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n jon) cannot be cooled do 
a SSPACe (region) it will be warme: 

| apelin Reber RS atanccones pa expels it intoe 
1 of its i u 

y i s heat from 11 or closed spa 
ipeithe Be ie i uldimetely warms up the room/. - = oupaen = 
surrounding air, ing by the proc 9 In 
The refrigerator also prone fiat econ is filled up in the vapoureq, 


igeration i oling is achieved. 
the process of refrigera' of evaporation co 
the process 
coil of copper and by 


rae) : At present by the mechanical 1 
(b) Adiabatic Demagnetisation iz tb the eaethod oF adiabatic 
s the lowest temperature is obtaine ee nce is magnetised, its 
demage tisation. When a paramarieue a et field. The necessa; 
ee are set in the direction of the magnetising fie ts 5 ry 
sents m3 8 this process is added to the internal energy of the substance 
bee na rise in temperature. If the substance is allowed to coo] 
pig des netised under an adiabatic condition, the molecules 
tl lema; a : : 
petit to their original random distribution and there is a corresponding 
fall in temperature. This effect is too much pronounced at a very low 
temperature. : 
Giauque and McDougall used gadolinium sulphate (a paramagnetic 
salt)and amagnetic field of 8000 Gauss in order to obtain the temperature of 
0.25 K. 


() Joule-Thomson (Joule-kelvin) effect : Joule and Thomson 
experimentally observed that when a gas under constant Pressure is forced 


The temperature of inversion T,= a) 
88s and below this temperature cooling is 
is observed and at the inversion tempera: 
takes place, 


is characteristic of the Particular 


observed, while P 
" abo: i: 
ture neither Ve it heating 


heating nor Cooling 


The inversion temperatures for H, and 
“ence these gases show heating effects at 
‘nitial temperatures of H,, He is bro 
8ases will also show cooling effect, 


He are — 80° 


Ordinary te 


C and ~ 2a9°q, 
ught below — 80°C 


™Perature, [f the 
and ~ 240°¢ these 


2 If a com 
then it does ane eed &as j: sud 
expansion ig g nal wo again Y Teleased 
the surround “dden ang Ro app; a Olecular 
he gas itself wo Ne ext @0le amount of 
S mainly dy h nae Tawn from 
ern, 


s. ‘ 
k qt in adiabati 
i“ ab. 
Ork done. atic 
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es are common to achieve the coolin, ole 
Ree een thank esse Codlingareradiabaticocpenc ee eo a 
ret: le-Thomson effect and adiabatic d isatigg ey CV aPoration, 
atic Doaer. ‘emagnetisation in their increasing 
fed, ie. (adi. demag.) .oiing > Joule-Thomson),.. sing > Cevaporation).oing 
chanicay (dD (@) Humidity : The f — Pa) costing 
Ai. : + The amount of water vapour i 
rea atic atmosphere is called humidity. The amounto? water vapoutins atmosth are 
me air is c i The nt tora ae pisces, aaanerally, the amount of water vapour 
‘ ry near thesea-level is large thus, humi: ity is also large. Inrai 
'stance humidity is found to be more. 2 ny seasoniasually: 
© coo] (b) Relative humidity : The relative humidity is the ratio of the amount 
2cules of water vapour in the air of a given volume at a particular temperature to 
ding the required water vapour in air to saturate the same volume at the same 
‘low temperature. 
The water vapour in air of any volume at 
etic Thus, relative humidity = : any temperature 
re of The water vapour required of the same volume 
at the same temperature 
The relative humidity is measured by a device called Hygrometer. On 
Son increasing temperature relative humidity is increased, 
sed Saturated vapour : If at a given temperature air absorbs a definite 
on- amount of water vapour, then at this state air is said to be in the state of 
ire saturated water vapour. 
* (c) Air-conditioning : The climate of any place on the earth's surface is 
3 determined by various parameters like temperature, relative humidity, the 


wind flowing direction etc. Usually for a hygienic and comfortable climate 
L the following conditions should be fulfilled. 


(i) The temperature should lie between 23°C to 25°C. 
(ii) The relative humidity should lie between 60% to 64%. 
(iii) The speed of wind should liebetween 0.0125 m/secto0.01417m/ 
sec. 
Such climate usually doesn't exist naturally specially in the urban 
areas. Thus it is prepared artificially and on this principle air-conditioning 
operates. 
IV. Light 
1. Nature and Speed of Light 
Light: Light isan external cause due to which any object becomes visible 
for human eye. For the illumination or visibility of an object light incidents 
upon it (up to.1/6th second). Then after reflection it comes to the eye and 
then the object is seen. At present light is defined in the form of an energy 
which transmits (propagates) as an electromagnetic wave and whose energy 
is confined in the form of a small packet called photon. 
Dual nature of light : In early time it was believed that light consists 
stream of corpuscles, emitted by various light sources travells outward 
from the sources in straight lines. This was the idea of Newton's Corpuscular 
theory. The corpuscles directly penetrate through the transparent materials 


ofa 
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| ae ials. Whenthey (co; 
teria 
f opaque mater 
‘k from thesurfaceso! ¢ PaHeTs ‘ 
JcNi eaaly they cause the sense of pee idea of light as.a wave R 
enter the eye, the middle of 17th century the s of reflectionand refraction 
But uring ens in 1670 showed that the law: Butit-was objects th 
Pad be explained on the basis of wave paces Id be able to expose f 
coul 


, one s = : 
the light exhibits the wave te Oa apla the obstacles'in ther. a 
‘an 
around the corners, as waves c: 


I that 
pop lightwave? am eosreall that 

he ing hich acne place sal that it not onina 
ee cf a t the bending of light waves ‘by Grimaldi before 1663 ang 
a called diffraction) was noted by ( ture, but its significa’ 

cea ee Hooke in 1665 in terms of wave picture, 
Was not recognized at that time. iPieariclronttes interference 
i f Young an sila os 

After 1827 the experiments o D f light in liquids by Foucaui 
and the measurement of the velocity ar be be correctly explained by 
demonstrated the phenomenon which eee only by the wave theory, 
and it could be oP re the viavelength of the wag 
op aa tion of light as well as the 

and Fresnel showed that the rectilinear propaga 7 lalaea Fe het 
diffraction observed by Grimaldi and others, could be exp ght is 


fifteen years later, Hertz succeeded in producing short-wavelength Waves 
of electromagnetic origin and showed that they possessed all the Properties 
of light waves like reflection, refraction, Polarisation etc, Thus, Maxwell's 
the phen aBhetictheory oflghtwasexperimentallsevorices Butunfortunately 
the phenomenon of Photoelectric effect (the ejection 

metallic conductor by the incident of light on its surface 
Raman effect etc, couldn't be explained on the basis of 
explained these on the basis of Plank’ 


Speed Of light; Firstly Ro 
soe of light with the help o} 
n different media th, : Planet (Jupiter), 
refractive index of tp i te poitde 
rein ne medium, medium which has eae 


Or index of tefraction (u)= SPeed of light in sein 


in iny Speed of light in medium 
: 5 pa and it is 3 x 198 Meter/sec, 

at f vacuum) “nser medium the speed 
Ue Of the speeg of ne Value of the speed 
lesser than 35%, of vacuum, in Water it is 
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values of the speeds of light in various media 
iedium Speed of light (m/s) . 
Me 3% 108 Medium Speed of light (m/s) 
Jyeuum ek . ‘ass 2x 108 
Tater i 2.25 = 1c Rock salt 1.96 x 108 
Oiloftarpin 2.04 x 10) Nylon 1.96 x 108 


Light from the sun reaches the earth's surface i mi col 

: " in 8 minutes 19 s id: 
and the reflected light from the moon tak mahi 
nae ‘akes 1.28 seconds to reach the earth's 


Rectilinear propagation of light: In an isotropical (having samedensi ) 
materialistic medium the rays of light move in straight line. This is male 
rectilinear propagation of light. The formation of various types of shaduwe 
the formation of image through a pin hole camera, occurrence of solar and 
lunar eclipses etc. are the examples of rectilinear Propagation of light. 
Miscellaneous 


(i) Firstly Newton asserted that light is made of micro particles or 
corpuscules and it moves ina straight line. Newton also speculated that 
white light is made of all the seven colours. 


(ii) Huygens propounded the wave theory of light. Which asserted 
that light can be displayed in the form of waves. 


(iii) Young propounded the theory of Interference of light. Young's 
experiment was the base of the verification and confirmation of wave 
theory for the physicists. 


(iv) Maxwell propounded the theory of electromagnetism in 1864. 
According to Maxwell the oscillating electricand magnetic fields generate 
an electromagnetic wave perpendicular to each other and its direction 
of propagation is perpendicular to each electric and magnetic field. This 
theory was verified by Hertz and later on commercial level too much work 
was done by Marconi in this regard. 

(v) Max. Planck in 1900 gave the famous quantum theory by the help 
of an equation E = hv, where /t is called Planck's constant and v is the 
frequency of emitted photon. He also explained that the energy in the 
electromagnetic wave is quantized and appears descretly in the form of 
packet called quantum and this energy is confined in the form of a pocket 
called photon. This concept became the origin of Quantum mechanics 
later. 

(vi) Einstein on the basis of a comperhensive observation and 
speculation in 1905 declared that the light is quantized and the energy is 
divided into a small group called quanta and the corpuscule of the light 
is called photon. 

Sources of light: The sun, stars and other celestial bodiesin our universe 
are the natural sources of light. In stellar or solar system, hydrogen atoms 
regularly transform themselves into helium and tremendous amount of 
solar energy or stellar energy is produced. 

Apart of such energy is received by our earth's surface. The sun is 


rF Fined ~ 1026 Tren amare nore c i Einstein's mass 
Scanned’ By Cai ae HERE Heat econd and according to 


bed aR? 


i = the rate of mass decay is 4 x 49 

rgy equi t relation (E = mc”), ; Prete ; 

energy equivalent ill supply its energy up! PProxmai 

ma P Reo ovena Tees are some artificial sources of light like 
jousand cro! 5 4 


bulbs, matches, candles etc. 


h which light Tay 
: When an opaque body (body throug! i 

Pe noel Merrit: is iseedi in the front of a mine scaled akon i 
the opaque body a black or dark region appears w! eat light Ineo 
formation of shadows depends on the types of sourc ae es ie he 
of lightis a point source, therrthe shadow formed is ca is 
f light is called penumbra. 


an extended source Te) 

Pin hole camera ; 
are painted black and a 
is made in the front wi 
and rear wall has a co 
glass or a piece of fey 
taken. Whenever an object is kept in 
front of a camera then an inverted 
image is formed near the rear wall 
of the box. If more than one Pointed 
hole is made in the front wall, then 
; a number of inverted images are 


Pointed hole 
all of the box 
ver of rubbed 
ily paper are 


This also proves 
depends on the distance b 


the photographic plate 
formed. 


Here, magnification = 


pointed hole should be small. 
| Eclipse : 


on the sun is _____ 
not visible and this Position 

is called solar eclipse. This 
eclipse may be full Or partial. 

Full solar eclipse occurs on the 

day of full moon. 


(B) Lunar Eclipse! When 
the earth comes bi 


etween the 
sun and the 
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formed which are equal to the number of holes. 


the rectilinear Propagation of li 
etween the pointed hole an 
distance between the object and the pointed hole. If on behalf of the scree; 
is taken, a distinct and de 


Height of the object 
a oF the object 
Height of the image 

Image distance from the hole 
2 i pee 


Object distance from the hole 
Obviously, for a substantial Magnificatio: 


Ven the moon come 


: In it a rectangular wooden box whose inner walle 


Rectangular wooden box 


A 


Inverted 
Image 


Pin hole 
B 


Pin hole camera 


ight. The size of imag 
d screen and th 


cent (perfect) image j, 


4 
n the object distance from the 
; 


q 
Ss between the sun and the earth, 


Solar Eclipse 


_ Lunar Eclipse a r | 


2 of image 
and the 
the screen 
image is 


Tom the 


€earth, 
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is called /unar eclip. ms = may also aa a or partial. ae 


eclipse occurs on the day of new moon. 

‘Eclipses are not visible and do not occur each and eve; 

the equatorial orbit of the earth makes an angle of Pon pe 
axis of the moon. m the axial 


2. Reflection of light 
When a light ray incidents on a smooth and poli i 
undergoes (comes) back almost in a different dition ann a 
light ray is called reflection of N 
light.Aplanemirrorisassumed LR. 
to be the best reflector. The 
straight line perpendicular to 
the reflected surface is called 
normal. The angle between 
incident ray and normal is 
called angle of incidence and between the normal and 
angle of reflection. 
There are two laws of reflection— 
(i) Incident ray, normal and reflected ray all lie in the same plane. 
(ii) Angle of incidence and angle of reflection both are equal. Thus i =r 
Plane mirror : One surface of the mirror is plane and another surface 
hasa sharp metallic polish which is pasted. This is done toavoid the polish 
decay. The backside of the mirror with silver or mercury layers (metallic 
polish) works as reflector surface. The object and image both are located 
at equal distance. In a plane mirror the formed image is always imaginary 
and it is equal to the size of the object laterally inverted. 
r ted to plane m 


(i) Ifa body having 
image through a ipl. 


RR. 


LR. — Incident Ray 
N — Normal 
R.R. — Reflected Ray 


reflected ray is called 


Some more fac 


a speed v moves forward with this speed then its 


of an object, the size of the plane mirror 
should be at leasth 

(iii) If the incident ra’ 
by an an 0. 


(iv) If two plane mirrors are inclined to each other at then 


total number of images formed between t! 


Thus, if two plane mirrors are inclined at right an, 
Swill be formed between them. Similar! 


s would be formed 


le to eacl 


Utilities : The plane mirror is utilised in the form of kaleidoscope, 
Periscope, looking glass etc. 
(i) Kaleidoscope : In it three rectangular plane mirrors of equal beng 
and equal breadth are attached to each other in such a way that the angle 
etween two mirrors is of 60°. The reflecting surfaces of all these mirrors a 
inwardly confined and in the space confined by the-mirrors, the pieces 
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In it two Plane mirrors are attached to each other at 
at the teflecting surfaces are oppositely directed. Light 
the reflecting surface of the first (upward) mirror ang 
the reflected beam no’ nward) mirror sy 


that after Teflection it enters the eye. That's why during war time the arms 


A thin layer is painted and pasted to one 
side and another side is used as.a reflecting 
surface. 


a layer of mercury or coating of lead oxide. oF 


The spherical mirror is of two types— 

(i) Concave mirror : The spherical mirror whose ri 
inwardly leaned is called concave mirror. It is also called 
because it converges the coming rays from infinity. 

(ii) Convex mirror : The spherical mi lecting surface is 
outwardly leaned is called convex mirror. It j d diverging ming 
because it diverges the Tays coming from infinity, 


eflecting surface is 
converging mirror 


As both concave and convex mirrors a: 
spherical glass.The centre of the glass sph 
(C) and the middle point (O) of the spherical mirror is calleg Pol e 
passing through the centre of curvature and pole is called Pri ©. The li 
The middle point of the straight line drawn from the pole to theviPal axis. 
curvature is called focus (F). © radi 


Thus focal distance (f) = ‘adlus of curvature 


re constructed h 
ere is called centre the same 


throug! 


‘Urvature 
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The focal distance (f) of conc 

the following formula sve\and convex mirrors is evaluated by 
2 rad tae S : 
viru f whet wie Object distance 


v = Image distance 
- f = Focal length of the Mirror, 
Magnification : The ratio of image distance to 


ratio of the length of image to the length of the object 
of the mirror and is represented by m. ’ 


object distance or the 
is called magnification 


Thus magnification (m) = Length of Image = Image distance (v) 
Length of object ~ Object distance (ut) 

The image formed by convex mitro: 
object is formed behind the mirror 
between the pole and the focus 
and the image formed is smaller 
than the object and it is erect and 
virtual. 

If the position of the object is 
changed and if it shifts from the 
pole, then the virtual erect image 
becomes smaller and shifts towards the focus. 


1 : In convex mirror the image of an 


A 


Use : Since convex mirror is diverging in nature, so the objects of a large 


region are being diverged into a smaller region. That's why the convex 
mirror has a vast field-view and so these mirrors sfeutlisedinmotor cats 
eee. to large field view these are utilised 


in the reflecting lamps installed near the roads and streets. 


The images formed by concave mirror : The position of the object may 
vary according to our choice and so the images which are real and inverted 
can be formed at various locations tabulated as given below. 


(a) (e) 
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ea e Size of image Nature Nf 
Position of object Position of imag with comparison My 
to object 4 
Very small real and inves 
Fer t focus > i 
(a) At einen ——- focus’ Small Teal and inven 
(b) Between 


of curvature and centre of 

infini curvature 

my or of At centre of Equalinlength real and inyey 
(c) At cen 


ture curvature “a 
(d) ane focus Between centre Large real and inye tey 
and centre of of curvature and 
curvature infinity 
(e) At focus At infinity (0) Very large real a inves 
ind the mirror Large virtualand 
(f) beatae pole Behin eta 


3. Refraction of light 


When a light ray passes from one transparent medium to another. 
transparent medium perpendicularly at any point on a line dividing both 
the mediums, then the ray passes directly without any deviation, But if 
they incident inclinedely then they deviate from the original path and this 
phenomenon of light is called refraction of light. 

Normal 


Rarer medium 
(air) 


(water) 


Ifa light ray enters from a rarer mediu 
to water) then this ra 


Laws of refraction : 
(i) Incident ray, 
(ii) F 

sine rds a ; 5 the ratio of si 

: © angle Of refract; st 


second medium With re. 


law. | refractive index of 
e sini Ment is also called Snell's 
hus INF _ 


siny Or Hy 
Now, if My 
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‘then ,M2 - M3 + aM = aay ain ge -1 similarly; wll ge y= 

i where 1 ag air (a), 2 water (w), 3 — glass (g) dei: 

linveres 1 et of sine of angie of incidence nod a SRY medium then the 
arte 'd absolute refractive index or simply index of retacign The nate 


Inv. law: ini 
ert Thus, absolute refractive index (4) = #0/ 
sinr 
Dverte, It is also observed optically that the ratio of velocity of light i 
z ‘Sou Ba nvacu 
‘d elocity of light in any medium is equal to the absolute refractive inden 


tov! i 
of the medium. locity of light i 
velocity of light in vacu 7 
Werteg Thus; "o> \eloci 2 . eo 
i velocity of light in medium (c,,) 
The refractive index of different colours (different wavelengths) of the 
ight are different. On increasing wavelength refractive index decreases. 
That's why the red colour of visible light has the least value of refractive 
index and the voilet colour has the largest value of refractive index, as 
the red colour has longer wavelength and the violet colour has shorter 


tie, b= 
F 


toth 

both, wavelength. Also with rise in temperature index of refraction slightly 

3ut if decreases. 

1 this 0 iter 

klix stars i : Atmospheric air has various layers 

of different densities. Whenever light rays coming from stars incident on 
air surface (layer) then refract from various layers because air layers are 
not static. Thus we observe that stars are twinkling due to their various 
positions in different time intervals. 

(ii) The coin kept at the bottom of a container having water seems 
upwardly uplifted : Wherever a coin is kept inside a water container, 
then the phenomenon of refraction takes place and the coin kept in the 
container seems upwardly uplifted. 

air (iii) A fish inside water seems uplifted from its original position. 

ng (iv) A straight rod partially sunk inside water seems to be bent. 

m (v) Whenever the sun is below the horizon then before sunrise and 
ae after sunset the } 


4. Total Internal Reflection of light 
When any light ray enters from an optically goatee nedinit to an 


d optically rarer medium then due to refraction the light ray bends away from 
the normal. But as well as the values of angles of incidence are increased, 


of 
‘s the light bending from the normal becomes more and more away. Thus, 
the value of angle of refraction is in increasing order. But for a definite 
angle of incidence the angle of refraction becames 90" and here the angle of 
Incidence is called critical angle. 
Thus index of refracti sets 
‘action (1) ane 
> sinc = | 3 where C = critical angle. 
m 
—— —— | 
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the light ray doesn’t refract at all. 
greater than 90°. In this situation in 
medium and this incident in 

ectic the region e 
te aati extremely bright. 


reflection takes place becomes , a 4 
Thus, for the occurrence of total internal reflection two conditions ate 


required— 
(i) The light ray must en| 
rarer medium. an th . 
(ii) The angle of incidence should always be greater than critieg 
angle. 
Critical angles of some important substances : 


Substance Index of Critical Substance Index of Critical 
refraction angles refraction angles _ 
Water 1.33 48.5° | Flint glass 1.65 37.49 
Crown glass 1.52 41.1° 
Some interesting incidents related to total internal reflection— 

(i) Over brightness in diamond : The critical angle is very low 
(approximately 24°) for a light ray coming from diamond to air. When light 
rays enter into the diamond, then from various layers multiple reflections 
take place and if the angle of incidence of the rays becomes less than 24% 
then light rays come out from the diamond. Thus, light rays entering fr 4 
every side into the diamond, only appear to come from certain ‘a a 
that's why the diamond appears overbrightend. ae 

(ii) Ships hang inverted (looming) in the air i i 
trees hang inverted (mirage) underground in dae i oe 


ter from an optically denser to an opticaj lly J 


Loom in cold countei 


Incold countries air Mirage in desert 
es ai serts 
68 rani tobe in themost de, 5 a] 
: radual! nsed state 

an object on the sy z rarer upwards. So the at the surface 
‘ ei Of sea-water say, a Ae “ys a 

. Now it ; , a ship are refracte 
ds with — totally reflected when the 
ntinuous refraction towards _ 
j 


Of sea-water and it 
upwards from 
continuously 
light rays beg 


Scanned by CamScanner 


x“ 


be ppaitionofloom. YP P**FS invertedin gn set¥ in the upward 
oe x ee and it is said 

da} “Yn deserts the situation is just the Ree 
te 


° d level and gets Sradually denser i 
gr a as 
Siverging downwards from an object aboy, ite 8° upwards. So the light cates 


(iii) The cracked part of Blass a 
grolsiue cts tan ee mes oo to be brightend : The cracked 


amplitude or intensity. 
An optical fibre is 
basically composed 
through a long, large 
andcompact quartz fibre 
and each fibre is 10~* cm 
thick. Around the optical 
fibre a substance whose Light 
index of refraction is Optical fibre 
about 1.6 is wrapped out. When the light rays incident on one side of this 
fibre by making a very small angle, then these are refracted inside it. Thus 
incident rays after being totally internally reflected collide with the other 
end of the fibre. On this limiting surface upto which optical fibre is confined 
again the angle of incidence becomes greater than the critical angle and total 
internal reflection takes place again. 
Thus, the phenomenon of total internal reflection takes place repeatedly 


and the light ray reaches from one end to another end. 
Use of optical fibre : 


Total internal reflection 


(ii) To send laser light rays inside the human body. 
(iii) Today optical fibres are frequently used in telecommunication. Old 
Copper cables are being replaced today by optical fibres whose capacity is 
arge and they are convenient in use and which are noise free. 
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ugh a lens q 
isd 5. Refraction of ai ere by two sph, 
= arent me € 
Lens : A lens is a transp’ ture of the two bounding surg, 
surfaces. 


bails skoen a Jens by a plane pag, 
Theline us a ae lets The se of the lens. A lens. 
Heals principal inate is called Naeem the principal axis of the |, 
through its principa I section. The poin' on thee lent fs called Hae 
ough which rays P so undeviate eal surfaces are called copy 
through which rays pass two convex epherica Pt eesaretalled a 
centre. Lenses baund By Cave spheri oarereensa set 
Iensesand those boun| verses parallel beam ae rays from a Virtual pers 
lenses. Lenses which conve? Be eh diveres crays froma va 
convergent Sat Snore. Generally, con 
are said to be diver; 


i ent. 
and concave lenses are diverg' 


Under co-ordinate 
focal length of the con 
taken negative. 


sign convention (which i: 


's updately acceptable) 
vex lens is taken Positive 


and that of concave lens is 
The lenses are generally constructed by the good quality hollow | 
spherical glasses which act like 


f € refracting surfaces by various ways but | 
only six types are common which can be shown as below:— 
7 


Convex lens or 


Plano-convex 
MZ 
Convexo-cony, exlens 


ex lens Concavo-convex lens 


Concave Tens or 


Plano. 
Concavo-concave lens '4NO-concave lens 


Convexo-concave lens 
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Terms related to lens 
Optical centre : It is a m 
through it doesn't deviate, 
Focus : The point at which the li: 
axis Meet Or appear to meet after 
Focal length : The dis 
called focal length. 


id point in alens and an 


ight rays coming 
Tefraction is calle 
tance between the optic. 
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y light ray which Passes 
Parallel to the 


‘d focus. 


al centre and the focus is 


Principal 


Position 
object 
(a) At infinity (©) At ES 
(b) Left near 2F, Between F, and 2F, 


of Position of image 


(c) At 2, At2F, 

(d) Between 2F , Right from 2F, 
and F, 

(e) At F, At infinity (0) 

() Between O Towards objects 
and F, 
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Nature, Size, Position of image 


real, very small and inverted 
real, small and inverted 
real, equal and inverted 
real, large and inverted 


real, very large and inverted 
Virtual, erected and magnified 
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i ve lens 
The image formation by conca’ 
: By concave lens often the image #s fom 
towards the object side (left) betwee Bn 
focus and lens and itis virtually erected a 
small. es 
Object can be kept at various position 
and image can be obtained. 
Relation among object distance, 
the lens. ; 
it i i lation bi 
1_ 1.1 j¢ called lens formula and it is the required re! etween | 
u 


image distance and focal length of | 


v a 
e dis! j i e with focal length. 
the distance of object and image w!' 4 
Here = focal distance, +ve for convex lens and —ve for concave lens. | 
Jere, f I dist , i 


u = object distance 
= image distance. 


Relation among focal distance, index of refraction and radius of | 


curvature. | 
J 1 1 | 
(a) Thin lens formula : r -W-D(R-R | 
1 
where = index of refraction of the lens. 


f = focal length 
R,, R, are radii of curvature of two surfaces. 
If the lens is a plano-convex then R, = © 


Thus, by lens formula + = (u—1) (x = a 
ip Rp 
1 w-1 1 p-l 
=(u-1)(—--0)=-—— ale a 
ie ‘ R ) R, ~ f Ri 

(b) Thick lens formula : If t be the thickness of the lens then | 

Te 11. (u-1)t 

=(u-1) {—---~— , Ben 

y RD Ry RR, 
Equivalent focal length of two lenses : 
(a) If two lenses are kept in contact the: 
two lenses is the sum of the focal lengths 
Thus if F is the equivalent focal | 
focal lengths are f, and f, then jet 


n equivalent focal length of these 
of the lenses, 


enigth of two lenses whose respective 
ips 


(b) But if these twole: A ‘ 


nses s 
focal length is given os es are kept apart at d distance, 
I oaii d 


pete 
‘ hh hs 
Ower of a lens : The inve 
Power of the le, tse of the focal | 1 
“isd a hic If the focal length of a lens Fa oe cc lens isjcalled 
Power of the lens is digs eSiS expressed in Dinner then its inverse 
's is dioptre, Since the focal lonathi of ene cs cis sited? 
‘vex and concave 


, then its equivalent 


Scanned by CamScanner 


Physi 
ee 103 


nses are +e and ~ve. That's why convex le 
jens has —ve power. ns has +ve power and concave 


Equivalent power of the combination of lenses : As from the formula 

ofequivalent = SF oh aang these two are in contact. 

PTFE ala 

If first lens is concave, say P, = — 1.5 (dioptre) 

and second lens is convex, say P= 
then P= 


+2.5 (dioptre) 
5+2.5=+1 dioptre 
Also, if d is the distance between two lenses, then P = P, + ‘. -dP P. 
Variations in the power of lenses : When nada a 
Var : ever a lens is kept insid 
liquid its focal length and power both change. If a lens of fettactive inde 
pis kept inside a liquid of refractive index w’ then here three cases arise; 
(a) When jt > w’ : Here power of the lens decreases and ¢ 
increases. The nature of the lens remains the same. sic eerie 
(b) When p=: Here focal length of the lens becomes infinite and 
thus power of the lens vanishes or becomes zero. Thus lens behaves like a 
plane parallel plate and inside the liquid lens doesn't look. 
(oO When u< w’ : Here power of the lens again decreases and thus focal 
length increases. Thus a convex lens acts like a concave lens and vice- 
versa. 


6. Dispersion of light 
When a light ray incidents upon a prism, it gets refracted through it 
and bends towards the base of the prism and this ray splits into various 
colours. This group of component colours is called spectrum. Also the 


process of splitting of a white light is 
called dispersion of light. Inall the colours 
of white light, violet ray (colour) deviates 
the most and red ray (colour) deviates the 

as_seven colours 


s7-2OK<O 


Dispersion of light 


colours of white light deviate on different 
angles. The optical dispersion takes place because different colours of white 
light have different speeds for any transparent material. As well as the 
refractive indices of various colours of the light increase correspondingly 
their speeds decrease. ae 

For example : The violet ray (colour) has the largest refractive index and 
the least speed in glass and red ray (colour) has the least refractive index 
and the largest speed. Other colours have their speeds between these two 
colours—violet and red. 
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of violet colou least and that of the , 
iolet r is the I 

velength of light is expressed in Angstrom, 

aveleng! 
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Jength 
Also the wave! 
colour is the largest. The wi 
and 1A = 10m. 


Wavelength of important ann _— Wavelength a ; 
Colour er (in S allus 3093 A 
et 3969 red 
kis 4861 A henomena of ating © ome 
Rainbow : ey piace coincidentally soa inn es se 
er aapertn also takes place then a rair | 


4 
+ ‘ yeS— * | 
The rainbow is ne rainfall occurs iepeatad is comple 
i i it wi = 3 
@ i ea suspended in the bea a ne | 
end some rai s b na particu ns a 
rf. e sun) incidents 01 fe sods | 
any light ray (from the sun acts two times then primary rainb w is formed. | 
it reflects one time and refra ‘dly and violet colour is located inwardly, | 
In it red colour is located Leuian ca angle of 40°.8 and outwardly locate 
Inwardly located violet ray mak a 
»d ray makes an angle of 42°8' at the eye. : 
a: i bove if the light ray (from the sun) 
(ii) Secondary rainbow : As abov 4 
idents ticular drop in such a way that reflects two times anq 
a voltines ten secondary rainbow is formed. In it violet colour js 
retracts two S s k i 
located outwardly and red colour is located inwardly. Outwardly located 
violet ray makes an angle of 54° 52' and inwardly located red ray makes an 
angle of 50° 8’ at the eye. 
The 
rainbow. 


secondary rainbow is less distinctive and clear than the primary 


Primary, secondary and complementa: 
colours are called Primary colours, while Yellow, 
Magenta and Peacock Blue (cyan) colours are called 
secondary colours. These colours are Prepared by 
mixing two primary colours as:below : 

Red + Blue + Magenta. 


Green + Blue > Peacock Blue (Cyan) 
Red + Green + Yellow 


If two colours 


ry colours : Red, Green and Blue 
Red 


White 


Yellow Magenta 


Green “ Peacock’s * Blue 
light, then the per ee ‘ome ~ ~— ‘ 
is called complementary colour. 
Example Red + Peacock Blue (Cyan) > Whit 
Green + Magenta — White. as 
Yellow + Blue + White, R 
Y * Red + Peacock Bl 
Such type of col, A eg i 
wee "ype i Ours cannot be achieved ing é i me 
© use are Practically impure, neat isi 
Colour TV utilises ».3 
Pci eb Primary Colour—teq 8reen and bh 
2 'S: The colo, ey p 
all other colours are absorbeq The pu object is the reflected colour and 
: Jct Which 


© reflects all the incident 


Scanned by CamScanner 


ye baer kere Physics os 

load 

3 : “hite but if all the inci 

4 golours looks w the incident colours init ae ery 
object appears black. The white colour of an Object a absorbed then the 
ofall the colours. composite effect 

fin A) Example : When a red rose is seen thro 

ars black because red colour is not avi 


our is absorbed by it. 


ugh 4 green glass then the rose 
ailable for reflection and green 


The colours effect on various type of objects 


nd tota) i 
hensive Name of Inwhite Inred In green = In yellow In blue 
objects rays rays rays rays rays 
White paper white red green yellow blue 
mplete Red paper red red black black black 
time if Green paper green black green black black 
ay that Yellow paper yellow black black yellow black 
tmed Blue paper _ blue black black black blue 
ardly. 
cated 7. Interference of light waves 
In general interference is the Phenomenon of sustained cancellation 
sun) or reinforcement of two waves when they meet under certain specific 
and conditions. When the effect of one wave is constantly neutralised by the 
ar is other, two waves are said to interfere destructively and when their effects 
ited are reinforced they are said to interfere constructively. Thus, we can say that 
san when two waves of the same frequency travel in same direction and have 
a phase difference that remains constant with time, the resultant intensity 
ary of light is not distributed uniformly in space. The non-uniform distribution 
of light intensity due to superposition of two waves is called interference. 
a At some points intensity is maximum and interference at these points is 


called constructive interference. At some other points intensity is minimum 
(possibly even zero) and interference at these points is called destructive 
interference. Usually when two light waves are made to interfere, we get 
alternate dark and bright bands of a regular or irregular shape. These are 
called interference fringes. 

Interference is the most fundamental characteristic of a wave and there 
is no loss of energy in it, there is only redistribution of energy from maxima 
to minima. The phenomenon of interference was firstly demonstrated by 
Thomas Young in his experiment called Young's double slit experiment. 
Examples related to interference 


(i) The kerosene oil spread on the water surface seems to have a decent 

colour because of interference of the light. 

(ii) The soap bubbles have a brilliant colour in the sunlight because of 

interference of the light. 

Coherence : A wave which has a pure sine wave for an infinitely large 
Period of time or for an infinitely extended space is said to be a perfectly 
coherent wave. In such a wave there is a definite relationship between the 
Phase of the wave at a given time and at a certain time or distance later at 
a given point same condition is again satisfied. 
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i fectly coherent wave. | j, 
i ever emits a perfe 1 y 
No actual light recep only for a limited period of time or ing 
waves which are pure sin ee 
limited space are partially coherent wa 


i iteria of time 
Thus there are two different criteria of coherence-cr: anq 
us the: 


of temporal coherence 
criteria of space. This gives rise to the phenomena iP 
and spatial coherence. 


8. Diffraction of light 


If an opaque obstacle (a 
Screen, a sufficient 


on the screen. This s - 
is small (comparable to the wavelength of the light), there is a departure 
from straight line pr 


rely observe, 
Pes of optical diffractions— 
diffraction : In 


There are two ty: 
(a) Fresnel's 


‘d, are usually at finite 
this case no lenses are 


Tical or cylindrical, 
(b) Fraunhofer di 


source of light and thi 
diffracting obstacle (a 
screen in the 0 lenses. Here the i 
shape) is plane. 


9. Polarisation of light waves 


Ordinary N Polarised ” Maximum 
Light ¢ Light s\ i 
8) i} 8! i) Light 
: i 
Pi P, 
Ordinary Polarised 
Light N\ Light 
—>* 7 —>— 
P. 


Py, Py tourmaline crystals 
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When an ordinary light incidents normally upon a pair of parallel 
jurmaline crystal plates P, and P, as shown in the figure which have 
peen cut parallel to their crystallographic axis, the emergent light shows a 
yariation in intensity as P, is rotated. The intensity is maximum when the 
ais of P, is parallel to that of P,, and minimum when it is at right angles. 
This shows that the light emerging from P, is not symmetrical about the 
direction of propagation of light, but its vibrations are confined only toa 
single line in a plane perpendicular to the direction of propagation. Such 
light is called plane-polarised or linearly-polarised light. 

” According to the electromagnetic theory of light, a light wave consists 
ofelectric and magnetic vectors vibrating in mutually perpendicular planes, 
poth being perpendicular to the direction of Propagation of light. The 
electric vector acts like a light vector. Hence, the plane-polarised light is a 
light in which the light vector vibrates along a fixed straight line in a plane 

erpendicular to the direction of Propagation. 
Symbolical representation 


Unpolarised light 


Vibration parallel to the plane 


of paper 
Plane polarised light fyeyYrrr¥ +? Pe 


Vibration perpendicular to the 


> > >> plane of paper 


As in an unpolarised beam of light all directions of vibration at right 
angles to that of propagation of light are possible, hence it is represented 
by a star. 

“Ina plane-polarised beam of light the vibrations are along a single 
straight line. If the vibrations are parallel to the plane of the paper, they are 
represented by the arrows. If they are along a straight line perpendicular to 
the plane of paper, they are represented by dots. 

Light waves are transverse : In tourmaline experiment, the variation 
in intensity of the emergent light on rotation of P, (First section of the 
polarisation) shows that light waves are transverse. But if the waves were 
longitudinal i.e. having vibration along the direction of Propagation of light, 
they will have passed through P, in all positions of it. 

Thus, polarisation of light takes place with transverse waves only and 
doesn't occur with longitudinal waves. That’s why sound (longitudinal) 
wave doesn't exhibit the phenomenon of polarisation. 

Doubly-Refracting crystals : There are certain crystals which split a ray 
of light incident upon them into two refracted rays. Such crystals are called 
doubly-refracting crystals. These are of two types : uniaxial and biaxial. In 
uniaxial crystals there is one direction called optic axis along which the two 
refracted rays travel with the same velocity. The examples of such crystals 
are calcite, tourmaline and quartz. In biaxial crystals there are two optic 
axes. The examples of biaxial crystals are topaz and arogonite. 

Doublerefraction: Whena ray of unpolarised lightincidents ona calcite 


quartz) crystal, it splits up into two refracted rays. The phenomenon is 
called double refraction. 
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One of these two refracted rays is found to obey the laws Of aaa 
ie. it always lies in the plane of incidence and its speed in the cryge 
same in all directions. This ray is called an ordinary Tay (O-ra ), el 
refracted ray doesn't obey the laws of refraction. It etre in thec stal 
different speeds in different directions. Hence it is a s an extraorgi 
ray (E-ray). Along the optic axis, however, O-ray es “tay both haved 
same velocity and hence the same refractive index. An ordinary ray ( a 
andan extraordinary ray (E-ray) obtained through the double refraction) 
plane-polarised. : . hy 

Nicol's prism: It is an optical device made from a calcite cr 
is used in producing and analyzing the plane-polarised light. 

Dichroism : Some doubly-refracting crystals have the operty ’ 
absorbing strongly one of the two refracting rays, while allowing the ot 
to emerge with a little loss. This selected absorption by the crysta 
as dichroism. The best example of such a crystal is tourmaline. 

When a ray of unpolarised light is sent through al mm thick, tourmal; 
plate then it splits up into plane-polarised light in which O-ray and E-ra 
vibrate in mutually perpendicular planes. O-ray is completely absorbe4 
while E-ray is totally transmitted. Thus, the light emerging through theplate 
is plane-polarised. This is the basic principle of the commercial Polarising 
devices called polaroids. 


ae 


ystal Whi 4 


lis know, 


Polaroid : It is a large-sized polarising film mounted between two 
glass plates, and is used to obtain plane-polarized light for the commercia| 
purposes. The film consists of a thin sheet of nitro-cellulose packed with 
ultra microscopic crystals of the organic compound iodosulphate quinine 
(also called herapathite) with their optic axes all parallel. These crystals 
are highly dichroic, absorbing one of doubly-refracted beams completely, 
Hence when a beam of unpolarised light passes through the polaroid film, 
the emerging light is plane-polarised. 

Recently large-sized polaroids have been made by stretching a film of 
polyvinyl! alcohol. The stretching orients the complex molecules with their 
long axes in the direction of stress and makes them doubly-refracting. Then 
the film isimpregnated with iodine which makes it dichroic. Such polaroids 
are called H-polaroids. If instead of iodine impregnation, the stretched film 
is heated with a dehydrating agent, then it slightly darken and becomes 
strongly dichroic. It is called K-polaroid. 

Uses of polaroids 


(i) Polaroids are used in the laboratory to produce and analyse a plane- 
polarised light. These are cheaper than Nicols. 

(ii) K-polaroids are used in head-lights and wind-screens of cars to cut 
off the dazzling light of a car approaching from the opposite side. They 
are fitted in the head-light and wind-screen of the car with their vibration- 
planes parallel to each other but inclined at 45° to the vertical. When two 
cars approach each other from the opposite sides then through the vibration- 
plane of polaroids light is sent out to each other and hence light coming, 
from the head light of one car is completely cut off by the wind-screen of 


the another car and thus the driver is able to see the other car by the light 
sent out from his (or her) own car. 
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(iv) Polaroid glasses are used in viewin, 
(v) The polerads are today frequently 
¢ glare of light reflected from the horiz. e ‘ 
eee glasses of the Paintings, pollshed Chie oe a 
Plane, Circularly and Elliptical} olari Ft _ . 
Maxwell's electromagnetic theory, a light es ee eee ie | 
magnetic fields (vectors) vibrating in mutually perpendicular lanes both 
being perpendicular to the direction of Propagation of light The electric 
vector is responsible for the optical effect of the wave and which isalso called 
light vector. In unpolarised light, light vector takes all the possible directions 
of vibration in a plane perpendicular to the directions of propagation If 
however, light vector vibrates along a fixed straight line in the plane, the 
light is said to be plane-polarised or linearly-polarised. ‘ 
When two plane-polarised waves are superimposed, then under certain 
conditions the resultant light vector rotates with a constant magnitude in 
a plane perpendicular to the direction of Propagation. The tip of the vector 
traces a circle and the light is said to be circularly-polarised. If, although 
the magnitude of the resultant light vector varies periodically during 
its rotation, the tip of the vector traces an ellipse, the light is said to be 
elliptically-polarised. Thus, there are usually three types of polarised light 
which exist in nature. 


g three-dimensional pictures. 
used in sun-glasses to cut off 


10. Scattering of light 
When light waves fall on extremely small bodies (particles) such as 
dust particles, very small suspended water droplets, suspended particles 
in colloidal solution etc then these are thrown out in all directions. This 
phenomenon of light is known as scattering. Here bodies are small in the 
sense of their sizes and are smallerthan the sizes (wavelengths) of theincident 
waves. Thus, the strength of scattering depends upon the wavelength of the 
light beside the size of the bodies (particles) which cause scattering. If these 
particles are smaller than the wavelength of the incident light, then the 


scattering is proportional to 1 this is called Rayleigh’s law of scattering. 
Thus, red light is scattered least and violet is scattered most. That's why 


red signals are used to indicate dangers. Such a signal appears to be visible 
at a larger distances without an appreciable loss due to scattering. 
Incidents of the scattering of light in our daily life— 

(i) Due to the scattering of light sky appears blue : When we look at 
the sky it is scattered light from the atmosphere that enters the eyes. Among 
the shorter wavelength the colour blue is present in larger proportion in the 
light. Light of short wavelengths are strongly scattered by the air molecules 
and the suspended water droplets and it explains the blue colour appearance 
Of the sky. 
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i rise sun appears red : At such occasion 
n 


here. The blue 
i) At sunset and sunris h the atmosp d 
See as to travel a large sistance throug the path and the light rea 
neighbouring colons ae ae Thus, at sunset and sunrise sun appea; s 
= is predominantly red. ' flight. i 
= Be con due to the scattering of anion fea 
(iii) If there were no atmosphere aie ne ‘ 
black and stars would be seen — the sky appears light blue, while 
id day before rains, y Sur OF Slotinoen 
acl oe 5 snes ap blue. The change in a oe met ie 
ae ie, enithe fact that the water droplets a lei fs lairor scatterin 
F ave a size larger than the wavelength of light. Rayleig ay be scattered in 
doesn't apply in this case and colours other than blue may 


the sky would appea, 


larger Proportion. : ; 
(v) The seas also appear blue due to the scattering of light. 


11. Human eye 


The human eye is like a Sclerotic ‘| 
camera with the help of which 
We see the objects. Human eye ¢ 3 
is externally very hard and Coed » | 
it is covered with a opaque f i 
white membrane which is 
called sclerotic. The front part 
} of sclerotic is concave which < 
| is_called cornea. During eye ‘ 
! donation this part (corm is paueeus X —— Black colour 


donated. Membrane 


Visionary 
muscles 


Human Eye 


light comes into it, then automatically iris compresses itself. Also in dark 
or insufficient light it (iris) automatically expands. Behind the pupil the 
eye lens is located. The eye lens is made from many layers whose index of 
refraction increases from outside to inside and its mean index of refractionis 
approximately 1.44. The eye lens is confined within the musclular regionand 


membrane and in the innermost Part of the eye there is a transparent 
he retina is basically a film of optical 
nerves and these nerves produce the sensation of the image formed in the 
mind (brain). Thus, shape, size and colour of the object's image is pa 
by the human eye. Whena light ray incidents on an object, then by eee 

it passes through the cornea and aqueous humour reaches to the re ‘the 

retina (used as screen for the glass lens) a real and inverted image dl 
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ectis formed and this message is sent to the human brain by the visionary 
optic) nerves and the brain realises the real erected image. There is no 
effect of light is found the Place (point) where optic nerves by making the 
pole in the retina goes upto brain. This place is called blind spot. There is a 
mid-point in the retina which is of yellow colour. Here the obtained image 
is very Sharp and distinctive. Itis called yellow spot. 

Power of accommodation of eye ; To see any object distinctly (clearly) 
it is necessary that the light Tay reflected from object be totally confined on 
the retina. In usual condition the light Tays coming from far flung object 
are assumed to be confined on the retina by which the muscles of the eye 
js not stretched as normally and the object looks. At this position the eye 
Jens has the maximum focal length. But if the eye looks at any nearer object, 
then eye muscles start to shrink and reduce the radii of curvature of the lens 
surfaces. Here the focal length of the eye lens is reduced and again image 
starts to form on the retina. This adjustment of the focal length of the eye is 
called Power of accommodation of the ey 


e. As we try to look at the nearest 
object more and more power of accommodation of the eye is required and 


it has also a limit. If any object is kept very close to the eye it doesn't look 
distinct. Thus the maximum accommodation power of eye is applied to the 
nearest object which looks sharp and distinct. This distance of distinct vision 
is called the least distance of distinct vision and for a normal human eyeitis 
25cm. But inversely the eye without applying the power of accommodation 
can see distinctly any object located at far point and for a normal human 
eye itis infinity (0°). 

“Colour vision : There are two types of cells found in the retina of the eye 
which are optically sensitive. These are called cones and rods. Cone shaped 
cells react according to the consistency of the colours by which we realise 
about the colours. Rod shaped cells react according to the consistency of 
the intensity of light. This is very sensitive for the dim light. That's why we 
also speculate (guess) about the object in the dark. When light is of shining 
(dazzling) type then rods cells stop to act and cones cells become active. A 
normal human eye's retina has three types of cones cells— = 

(i) First type—Sensitive to the light of shorter wavelength (blue colour) 


(ii) Second type—Sensitive to the light of middle range wavelength 
(green colour) 


(ii) Third type-Sensitive tothe light of longer wavelength (red colour) 


Chromatic adaptation : If a piece of glazed (shined) colour paper is 
taken and half part of it is covered, then on looking up to approximately 30 
seconds at the rest of the piece and if the covered part is now made open 
then on looking at the entire piece the covered part appears more glazed. 
This optical incident is called chromatic adaptation. 


Successive contrast : If we look atacoloured image up to approximately 
30 seconds and a white surface is seen then a post-image appears, whose 
Shape and size is equal to that of the real image, butits colour is different. If 
the real image is red then its post-image is green and vice-versa. If the real 
image is blue then its Ppost-image in yellow and vice-versa and for the white 
wea image its Post-image is black and vice-versa. Such optical incident in 
technical form is called successive constrast. : 
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Chromatic Induction or Simultaneous oie Iook at a particular 
of any colour depends on the all aren pa eee various aden are i ie 
suid one i dewey S Spleue is seen in the eam (ankganctl 
somali reels seems to be light, but in ive distinction in the 
ee lhe this colour seems to be Coral lisa contrast. 
calcu is called chromatic induction or ee vaiours in the region of black 
dae cap eemment st renee colou See rin sneered 
Monica ie TV specially when ee human eye, the least 
Eye defects (Defects of vision) : For an eye can cast the image 
distance of distinct vision is 25 cm. pies tha least distance of distined 
of an object on the retina of the eye be! vid age and also due to some thas 
vision and infinity (ce). But due to late or Avediminished,anditis called 
reasons the power of the eye lens is damage 


eye defects. There are various types of eye defects— 


(i) Myopia or short sightedness : The person 
suffering from myopia cannot see the distant ——>— 
objects but easily see the near most objects. 


Causes: : : 

(a) The sphericity of the eye lens is Myopia 
increased. 

(b) The focal length of the lens decreases. 

(c) Power of the eye lens increases, thus 
here the image doesn't form on the 
retina but in the defective eye it 
forms in the front of retina. 


Remedial measure: The myopia affacted 


person uses concave lens of suitable focal Remedy of Myopia 
length so that the image starts to form on the retina. 
(ii) Hypermetropia or Long- 
peeeones : The person suffering from ge 
nypermetropia cannot see the near most O = | 
objects but oa. see the objects located A Yr % 
remote distances. 
Causes : Hypermetropia 


(a) The sphericity of the eye lens is decreased. 

(b) The focal length of the lens increases. 

(c) Power of the eye lens decreases, th 
on the retina but forms just behind it, 

Remedial measures 
tropia-affected pei 
Suitable focal lengi 
starts to form on tl 


us here the im 


age doesn't form 


: The hyperme 
TSON uses convex lens of - 


thso that n . 
ow the image 
he_retina. 


Remedy of hy permetropia 
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(iii) Presbyopia : In old age, the Power of accommodati 
is diminished (ended) due to which person can see felivertheyea coe 
nor the far flung object. Rear 


Remedial measures : The Presbyopia affected pers s 
of suitable focal length. Person uses bifocal lens 


(iv) Astigmatism : The Person suffering from astigmatism sees clearly 
horizontally but not being capable to look vertically. The person affected b 
it uses cylindrical lens of suitable wavelength. . 


(v) Colour Blindness : Every human eye by nature is not able to see 


every colour distinctly and this defect of vision is called colour blindness. 
Colour blindness is of many types and it occurs at various levels. The colour 
blindness depends on various defects of the cylindrical (conical) cells of the 
retina. The colour blindness is basically a hereditary diseas:: 
curable. The person suffering of colour blindness cannot d 
and green colours distinctly. 


which is not 
istinguish the red 


(vi) Persistence of vision : The image of an object persists on the retina 
of the eye upto 1/10 second. If the object is then removed from the eye, 
the object viability persists upto 1/10 second. This special characteristic of 
vision is called persistence of vision. Cinema works on this principle. Due 
to persistence of vision various celestial phenomena occur in the sky. The 
blades of fast moving electric fan also appears indistinctive due to the same 
reason. 

12. Optical Instruments 


(i) Camera : The camera is an optical device with which plwtographs of 
various objects are taken on the photographic plate or filmand by developing 
the reel permanent photos are prepared. 

Ordinarily a camera is of two types— 

(a) Box camera (b) Folding camera 
Important parts of the camera 


Light insulated box : This is made of wood or metal whose length is 
fixed in the box camera. But in folding camera this box is made of leather 
whose length is not fixed. This box is fully enclosed from every side so that 
no external light ray can enter inside to it. The inner part of the walls are 
black polished due to which light ray doesn't reflect. 

Lens : In front of the light insulated box a convex lens is enclosed which 
is called objective. In good quality cameras the objective is made from the 
composition of various lenses. Due to it aberration in the image doesn't 
appear, 

Diaphragm : Just in front of the objective a round metallic screen is 
enclosed in which a hole is made through which the light in the camera 
enters which is called diaphragm. The size of the hole is adjustable which 
can be increased or decreased according to requirement. 

Shutter : Behind the lens an autocut plate is attached which is called 
shutter. Whenever a shutter is enclosed light doesn't enter inside the camera. 
During taking photographs it is opened and light is focused on the film or 


Photographic plate upto a definite time interval like 1/10. 1/50. 1/100, ..... 
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The time of exposure is decideq 


etc and the times are called time of exposure. speed of the film, intensity of 


by various parameters like value of aperture, 
the light ete. ee 
ec aoa glass screen : It is a plate of grounded ogee # = ae 
is enclosed in the rear part of the camera. The Saee hs ea i ne 
is adjusted in such a way that the image of the o Lire mop te Se 
distinctly. After adjusting the distance the photographic p! 
attached. 
Terms related to camera . 
oe x pattane : The effective diameter of the lens is called aperture. 
Relative aperture : It is the ratio of effective diameter and focal length 
of the lens. 
Effective diameter of the lens 
Focal length of the lens 
Focal ratio : The reciprocal of the relative aperture is called focal ratio. 


= - focal length of the lens 
) Thus focal ratio = 


Thus; relative aperture = 


effective diameter of the lens 


f - number : The numerical value of the focal ratio is called 
f- number. 


focal distance f 
Thus; f- number = —f0caldistance__ _ J 
us snurnbier: effectivediameter  d 
(ii) Simple Microscope (Magnifying Glass) : 

A 

a 
h 

B<«—— Ds S 

h Eye 

tana=— 


h — length of the object AB 

D = least distance of distinct vision 
The simple microscoy 

of small focal len, 

to be obtaine. 

ler 


f pe is an optical instru: 
‘ngthis taken and the body (obje: 
ined is kept between the re) 
ne The image obtained t 
and magnified. Also as the an i i 
the angle made by the object and tha " = pee a 
eh oe lens has a more Magnificati 
pa le . image of the object is formed nearer and 
- ss she large. Thus, the object appears rae! ee lee “— 
agnifying Power: The magnify: oe 
ratio of angle made i Seats zener : ; 
repeat ba 2 nae by the image ((3) at the e e@ to th eee het = 
‘ye at the least distance of distinet vi © the angle made bylonjects 
i 
Thus; magnifying power (m)= & 


o 


magnified image is 
the focus (F) of the 
€ is virtual, erected 


sion, 
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Fora simple microscope, magnifying power @viei a 


where, D = least distance of distinct vision. 
= 25cm. 
f = focal length of the simple microscope. 

Virtual Image at infinity :If ina a 
simple microscope the object is kept Si, 
at the focus (F) of the lens then a *--._ ~ 
virtual image is formed at infinity. 

Here, the magnifying power of 
the simple microscope (m) = =, 


(iii) Compound Microscope 
: It is an optical instrument which 
magnifies the image of the object substantially and the magnifying power of 
the microscope is obtained from two parts (components) called compound 
microscope. The compound microscope consists of two coaxial convex 
lenses, one is called objective near to which object is located and the other 
is called eyepiece near to which the eye is located. 


Eyepiece 


BY’ 


\ 

A" 

The aperture and focal length of the objective is smaller than that of the 
eyepiece in the compound microscope. The focal lengths of the objective is 
smaller than the eyepiece. Both objective and eyepiece are coaxially adjusted 
ina tube (pipe) in which the image formed by the objective acts as an object 
for the eyepiece and ultimately a magnified image is formed at the least 
distance of distinct vision. 

Magnifying power: Themagnifying powerofthecompound microscope 


If L is the distance between the objective and eyepiece 
then magnifying power (m) = 


Df 
taf p\ DU-f-fl+fl-f) 
fui] (1+ ) = 


i f fh, 


Compound microscope 


Scanned by CamScanner 


General Science 
si er of objective : 
iece. 
r of plan objective. 
ject objective. 


ifyi wi 

= magnifying po 

magnifying pone 

ee is ces rom 

istance of the imagé i 
= jeden of distinct v1 


= focal length of objective 


iece. ; 
{f= focal length of eyeP! nt through which the sharp a 
ical instrume! 


i jects) locateg 
i aller bodies (ol a 
fal bods Oe al en and measured. 
he Se aancey located) are easily se’ 
far flung distan aie 
Generally telescopes are of “si OF tir adissebpe 
(A) Refracting ee ties only about the ment of hes book ca 
i ave 6 ; 
th aye telescopes is beyons es ees 
has no: significant relevancy in the book o! 


r Iti: ree types : 

a ec cn fe S ccial telescope was firstly 
col hod seeing eral astrologer Kepler in 1911. With tig d of this 
foleszape distort astronomical objects (celestial bodies) are seen in the space. 
This telescope consistsof two Objective lens 
convex lenses, one of which 
is called objective whose 
aperture and focal length 
are large and it is kept in a 
long flat pipe, while another 
is called eyepiece whose 
aperture and focal length 
are small compared to the 
objective. The eyepiece is 
kept in another small thin 
Pipe and these two 
and eyepie 


where ™m, 


(iv) Telescope : An opti 


Lay +f 


Astronomical Tele 
Pipes are interconnected to e 
inside in the Pipe 
Nomical t 


scope 
ach other, Both objective 


‘elescope is done 
final image 
hich the im 


The accommodation in astro 


by two methods: 


ation is formed 
magnitied. Such 


Mage in this accor 
(25em)and 
's inverted, 


Magnifyin 


mmodation ie for Ce of distinct Visi 


‘ast distance Of distinct vision 


Nal vision, Here image 
‘8 POWer of an a 


(i) Magnifying F 


distinct Vision. The 


Magnify at the least distance of 


fe 
Aa) 

= ae 
eh s) 
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(ii) Magnifying power when image is formed ati 
q 
ii) If Lis the length of the telescope then L = -f, +f, when i . 
ene oJ. When image is formed 
(iv) If the image is forming at the least distance of disti 
i 
i 
f +D 
where f, = focal length of the objective, 
ff, = focal length of the eyepiece. 
u = distance of the object. 
D=least distance of distinct vision. 
M= magnifying power. 
(b) Terresterial Telescope : As the final 


astronomical telescope. That's why this telescope is not suitable to th 
objects located on the earth. Thus, if an arrangement is to be mad. ak is 
an erect image, then this telescope is called terrestrial telescope. ‘No by | 
this telescope distant object of the earth's surface can be seen eeally ee 
B’ 


infinity (M) = 22 


inct vision then 


ae length of the telescope =f,tu=fi+ 
0 


image formedis inverted in the 


TOS 


Objective 


Terresterial Telescope | 
In terrestrial telescope image formed is erect and virtual. Here 
accommodation is also done by two methods, one at and another at the 
least distance of distinct vision. In this telescope there are three coaxial 
convex lenses in which a convex lens of larger focal length is kept between 
objective and eyepiece through which a virtual image is obtained in the erect 
form. 
Magnifying power 
(i) If image is formed at infinity, then (M) = ¥ 
e 
and the length of the telescope = f, + 4f +f, 
(ii) If image is formed at the least distance of distinct vision, then 


(M) = f( a 4) : length of the telescope =f,+ 4f+ D+ f 


where; f ‘= focal length of objective. 
f= focal length of eyepiece. 
f = focal length of the middle lens. 
D =least distance of distinct vision. 
M = magnifying power (angular magnification). 
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cted in about 1699 
F e was constru: 1 ‘AD 
ilean Telescope: This telescope" . is a convex lens of | 
(c) Galilean P Jescope the objecti Be ence leaned ee 


by Galileo himself. In this tel ‘ jece is a 
focal length and larger aperture, while oe ement in this telescope’ “ee 


. | 
focal length and smaller aperture. ed is always erect with Tespegt 


do image form: 
ne by two methods, Here the imag! f 
Eyepiece 


to object. 
Objective 
Galilean Telescope 
Magnifying power (M) : 
(i) When image is formed at infinity. 
M =~ ; Length of the telescope =f, —f,. 
f. 
(ii) When image forms at the least distance of distinct vision. 
Ley.) fp 
M=\1+]; Length of ee ae 
vi + D ength of the telescope Je u of, 4g Da 
e 


Miscellaneous 


Thus optical path = velocity of light in air x travelling time. 


such a system ca iti 
Separately, n Be determined by considering is erie formed by 

Gauss showed th, Taction at each lens 

A atifinan 
Points is known th °Ptical syste 
, the s) 'm the i 

Be size of the image Car ee Y be treated as — ofcertain specific 
relations as useq for thin | ect may then direct} ns © unit. The position 
System may be. These ponerse OF Single en Y be obtained by the same 
the optical systey Points are cal} dc: ace whatever complicated 


I. ‘ardi. 
Rie sal are six cardinal Point; mal Points or Gauss points of 
pai Points and ty, nts Of an o, ti 
© Nodal points iA! System; t : 
ts, ” ‘Wo focal points, two 
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iece : An eyepiece j a ng 
Eyepiece: yep! 18a specially desi 
nore perfect image than that obtaing “Shed magnifier which o: 
a ea in telescope and mic Abs single lens of hich givesa 


i aie TOScope to : “qual focal length, 
their respective objectives, Magnify the image formed by 


e i . 
ysually coloured and blurred. Thi Be oka white obj 
jon. It arises because th 2 
aberration. It arises e refractive j 
with the colour (wave length) of the light dex of the lens material varies 
Achromatism of lenses : When two 

i Or more | A 
together in such a way that the combination is Eston pinae 
‘omatic 


aberration, then such a combination i 
Tomatic combination of 


. is called 
the lenses or achromatism of lenses, led achi 


Spherical Aberration 


Whena wide parallel beam of li 
parallel to the principal axis, 
paraxial rays (i.e. the rays lyii 


ght falls upon aconvex lens inadirection 
it doesn't come toa single point focus. The 
ing close to the axis) after refraction through 
the lens come to a focus F_, w! 


7 hile marginal rays (i.e. the rays lying far from 
the axis) come to a focus F,, which is nearer the lens than F, Similarly when 
a point object O is placed on the axis of the lens, the paraxial rays come to 


focus at ],, while the marginal rays come to a focus at I, nearer the lens. 
The intermediate rays are brought to focus between I, and I. This failure 


ofthe lens to form a point-image of an axial point-object is called spherical 
aberration. 


V. Electricity & Magnetism 
Section - A Electrostatics 


A famous Greek philospher Thales in about 600 BC observed that when 
a glass rod was rubbed with a cat's skin, then the small Paper pieces, corks 
etc were attracted by the glass rod and cat's skin. This implies that glass 
tod and cat's skin both are electrified or charged. Thales is assumed to be 
the founder of Modern electric era. Later, in 16th century the contemporary 
of Galileo Dr. Gilbert proved that like glass rod and cat's skin —— 
So many pairs which undergo for the process of seen : ash io 
tubber (ebonite) and fur, ordinary glass and silk etc. can be : ec aes 
tubbing and the characteristic of attraction of the small pieces o} mess 
etc. become inherent. This is called frictional electricity or aac cont pe 
Thus, electrostics is that branch of physics in which we study a 
electrification of the bodies and in which charges remain static. 
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: duced by i 
i¢ charge is PTO ¥ Tubbin, 
an Soe = be a have same charges byt OF 


d other has —ve charge. 7}, 

x 5 has +ve charge an jamin Frankli . 
opposite nature. Thus, one Te as first given by Benjamin time ae hy 
concept of +ve and —ve charges f charges appear ™ equa} 


inds of charges : When ele 
then both rubbed bodies are electrifi 
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é in frictional electricity both nature 
: oe arrange a table in which every predecessor has a +ve charge 
and every successor has a ae 5 tastes ee 
. Flannel }e 
‘ ais ; Paper 7. Silk f he body 
9. Wood 10. Metal 11. Rubber . Resin 
13. Amber 14. Sulphur 15. Ebonite 16. Gata-Parcha 


Itisalso observed that like charges repel each other, while unlike charges 
attract each other. P 5 RG 
Modernconcept orprincipleof electricity: There Were ve ous opmuons 
and views of scientists to explain frictional electricity but modern electronic 
theory had been comprehensively accepted. The outstanding contributions 
of Thomson, Rutherford, Millikan, Niels Bohr etc. are important in the 
explanation of modern electronic theory. According to this theory, when 
two bodies are rubbed then the electrons of the outermost orbit of the atoms 
of one body transfer to the atoms of the another body and thus, the first 
body has lesser number of electrons than the second body. Thereby, the first 
Bs body becomes positively charged and the second body becomes negatively 
charged. This is the latest concept of electrification. 

Electric field : If an isolated charge is kept anywhere then the region 
or space around it upto which if any other charged particle is brought then 
experiences a force. This region or space is called electric field. Theoretically 
(or ideally) this space is assumed to be infinite. 

Electric lines of force : An electric field i i i q 
aren a set of lines, which are such that diet dberiemal — at s f 
the direction of the tangent) is the same Int es 

: as that ic fi 
point, then such lines are called electric line: of the electric field at that 


s of force. 


A 


A pictorial view of 
the electric fie 
Pair of two equal ce Eo dte to a iti i 
foun ris and opposite (+ve and “eh ioe eat ee mas 
; Tges have been shown in 


; These lines of force 
originate normally 


the negatively chi | pen and closed. They 

Sceual ) re . ly ch, 5 josed. y 

direction of the Bed particle Owing to hea Pade and terminate on 

never inte ihe Ae field pointer aie property of the 

. € electric fj ew two lines of force 
el, 


is stronger then there is 


of an elect 


from the Positive 


ee 
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tration of the li 
pee ee haan cer 4 eer Gee 
Conductor : The body in which electric charge carriers (free electrons) 
f found to be mobile and due to which an electric current is generated 
then this type of body is called good conductor or conductor. ° 

All metallic bodies, acids, human body etc. are good conductor of 
electricity. The best conductors are metallic bodies like— silver, copper, iron 
etc. Silver and copper are the two well known metals which have the best 
electrical conductivity. In all metallic bodies only free electrons are charge 
carriers due to which electric current generates. 

Bad conductor and Insulator : The body which does not have mobile 
charge carriers are called bad conductor. Sometimes in a bad conductor also 
immobile charge carriers are activated to become free in a zig-zag way but 
not regularly like in wet rod of wood, thus it acts like a good conductor. But 

if the charge carriers are not able to make themself free then bad conductor 
is called insulator. 
Wood, rubber, mica etc. are examples of bad conductors but asbestos, 
ebonite etc. are examples of insulators. 
Semiconductor:Those bodies whoseelectricalconductivity or resistivity 
lies between the conductor and insulator are called semi conductors. At 0 
Kall semi conductors are insulators. In semi conductors the charge carriers 
are both electrons and holes (+ve ions). 
Germanium, silicon, selenium etc. are examples of semiconductors. 
On adding impurity in pure semiconductor its electrical conductivity 
increases too. If the temperature of a good conductor is increased, then its 
electrical resistance will increase, consequently its electrical conductance 
will decrease. But in a semiconductor with rise in temperature its resistance 
decreases and consequently its conductivity increases. That's why it is said 
that a semiconductor has negative temperature coeff. of the resistance while 
metallic conductor has a positive temperature coeff. of the resistance. 

Surface charge density : The charge confined in unit area of any 
conductor is called surface charge density. 
electric charge 

Area 

The surface charge density of any conductor also depends on the shape 
and size, the presence of other conductor or on the electro resistive bodies. 
The surface charge density is obviously maximum at the pointed part of the 
conductor due to minimum surface area. Whenever the air particles come 
in contact with pointed charged conductor, then these are electrified and 
after repulsion get detached. To occupy the position of these air particles 
other air particles rush and this phenomenon occurs frequently. Thus, the 
detachment of air particles (electrified) form a phenomenon of convectional 
discharge and this convectional current is called electric wind. 


Thus surface charge density = 


Coulomb's law or Electrostatic force r ——> 


Iftwo stationary point charges q, and q, are kept 
apart at a finite distance r, then there exists,a force." sa 
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= is force is 
Z es and this for c 
of attraction or repulsion de © yee one we inversely proportionay 
4 sharges 9y 2 
| to the product of cl 
proportional 


i Jomb's law. 
the square of the distance r. This is called Coulo 
1 
Thus F&q,qyF 0) | 
1_ hit (In air or vacuum) 
io 2 oi 
is called a constant = 9 * 10° N.m*coul.?] 
of free space and its numericay 


1 
[where; me 


solute permitivity 


Here 6, is called thea oe cou. Nit 


value for air or vacuum is 


ill be a force 
ike nature, then there wi 1 of 
Ifq, and q, are the ae 0 be a force of attraction. 
repulsion but for unlike sees daesiraatorn the orbiting, electrons and 
Importance of electrosta tic ee nce to each other by an electostatical 
protons (part of massive nucleus) bala: : 1. ‘The moleaués 
coulombian force. Thus, atoms remain neutral. ee are 
composed through theseatomsand thematterthrough themo! ecules. Thus, 
electrostatical force is significant among interatomic and intermolecular 
binding of matter. Also Coulomb's force is similar to the gravitational force 
and this force (weakest force) is only attractive in nature by the virtue 
of their masses (no concept of -ve mass) while coulombian force is both 
attractive and repulsive and predominants from any larger distance upto 
10" m. For the distance of less than 107m coulomb's force doesn't exist 
but nuclear force (strongest in the all forces) becomes operative which 
doesn't depend on the charges and distances. 


Electric field Intensity or Electric field strength or Electric Intensity : 

If in the electric field of a charged particle (say, q) 
AY, Jo) is kept at any 
ces a force and it is 


i ‘field inte oint and it isa vector 
al and its direction is as that of the force (coulomb 
orce, 


vi ee ee 
Obviously Pee “a Newton, 


But the electric field intensi E 1 — 
ty (E)= = = 4 

dee 2 N/coul. 

ty is 


Thus, SI unit of e! 


lectric field j . 
unit of it is volt /met intensi 


re, Newton/coulomb. Another SI 
conductor is zero, 
charges resi t whenever such 
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ic dipole and electric dipole moment 


1¢two stationary point charges of equal magnitude but of opposite sign 


re kept a small (short) distance apart, then this electrical configuration is 


ated an electric dipole. 
The product of the magnitude of the charge eiscae Aaeaamnate 
and the distance between both the chargesiscalled ~? Ext 


ric dipole moment and it is represented by p and it is i 
elect from -ve to +ve charge, along the dipete axis. Sey 


a Thus, , = 2aq (electric dipole moment) 
Electric dipole kept in an electric field 
(Ifthe field be uniform: Ifa dipoleis kept ina uniformexternal electric 
field Emaking and angle @ with the field, then the charge +q experiences 
2 ta 


the field. a 
(ii) If the field be non-uniform : Ina non-uniform field, the forces on the 

two charges will not be equal and opposite and so there will be a net force 

on the dipole and this force will also generate a couple and so a torque. 
Thus, in non-uniform field a dipole experiences both a net force anc. a 


torque. 

Electric flux : The electric flux is defined as the product of the electric 
field intensity and the outward normal area of any ~ No 
particular patch where an electric field is assumed A E 
to be confined. 


mr 


Itis represented by $ ,. Thus; , = EA. Its SI unit 
is N/coul.m? or volt-metre. 
Gauss's law : Gauss's law states that electric flux Patch 


9, through any closed surface is equal to 1 times 

the net charge q enclosed by the surface. “0 

(a es ene, Omer | 
4n <9 r 


Thus$,=EA=--. => E= ==: 

oe Eo = A & nr? 

(For the spherical surface A = 4x?) 

where E = electric field intensity 

This law gives a relation between the electric flux and the charge 
enclosed throughany closed hypothetical surface (called Gaussian 
Surface), 

Gauss's law is the most fundamental law instead of coulomb's law due 
to certain conceptual advantages. The first advantage is that Gauss's law 
Starts with the concept of electric field, which is more fundamental than 

€ interaction of charges with which coulomb's law deals. According to 
modern field theory approach, the interaction between the two charges- 
Secursabundently through theelectric field. The second advantage is thatall 
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jose results which were given by coulomb's law after tedious Caley). 
a too complicated but it had much simpler way by Gauss's lane latin, 

Electric potential : The electric potential at any point is defineg a 
work done by an external agent in bringing a unit positive test charge th, 
infinity to that point confined in an electric field. fron, 


Thus, if W work is done in bringing a unit positive test charge 4, fom 
infinity to a point then electric potential at that point = V = oo Ww. Yq 
o * 


S.L. unit of electric potential is Joule /coul. or volt. The special Unit of 
electric potential is volt in the honour of an Italian scientist Alessan, 
Volta. The electric potential is a scalar quantity. If 1 coulomb +ve test cha 
is brought from infinity (%) to any point and thus, does a work of 1 Joule 
then 1 volt potential is said to be confined at that point. 

Zero potential : For the measurement of any physical quantity usual} 
a standard parameter or reference point is taken, whose indicator Teads 
zero level. Thus, to measure electric potential earth is taken to bea reference 
level and the value of electric potential at any point on the earth's surface 
is assumed to be zero. Our earth is a great conductor in which addition or 
subtraction of some charges do not change the value of its potential. That's 
why at every point of earth's surface electric potential is assumed to be 
always zero. 

Potential difference or Potential drop : If in an electric field a unit 
positive test charge is carried out by an external agent from one Point to 
another, then the work done in this process is called potential difference 
(p.d) between both the points. 

The p.d. is measured in volt and it is also a scalar quantity. 

hs side potential of a hollow conductor : Whenever a hollow 
is electrified (charged), then the charges accumulate on the outer 
surface of the conductor and this charge doesn't enter the hollow part of 
the conductor. Thus there is no inside charge but the potential of this part 
(hollow part) is not zero. In fact every point inside the conductor has equal 
potential and it is equal to the potential of the conductor, 

Electrical capacity and capacitor or condenser ; When a conductor 
is gi a charge, its potential rises in Proportion to the charge given. 
Thus if a charge Q raises the potential of a conductor by V, then Q« Vie. 
Q = CV, where C is a constant depending upon the size and shape of the 
conductor, the surrounding mediumand the Presence of 
near by to it. This constant C is called electrical capaci 
the conductor. 

Thus c= & 


V 


another conductors 
ty or capacitance of 


| S.1. unit of the electrical capacitance 
i is farad. 
|| Itis also observed that farad is a too large unit 
| units like microfarad and picofarad are used. 
Thus we use; 1 microfarad (pf = 10-¢, 
1 picofarad (1pf) = 10-°¢, 


is coul./volt and its special name 


and so in practice smaller 


— = 
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Capacitance of an isolated conductin: 
jsolated conducting sphere of radius r placed tn yen nr tis 
itisgivena charge q. This charge spreads on the surface vient aad 


11 point: insi of the sphere i 
away that all points on and inside the sphere are at the aanienoleicr 


The potential is given by v = —4 
4neor 


be the capacit . 
IfC be pacitance of the sphere then C = ¢ =4n€,r. 


=> Capacitance (Co) =4neE 14, 

This concludes that the capacitance of a ¥ 
proportional to its radius. 

Capacitor or Condensor : An isolated cond: 
capacity of storing the charges i.e. only very small nat Eee mo 
to the conductor raises its potential by a large amount. If however ord 
earthed conductor is placed near it, then an equal and opposite amount of 
charges are induced on the front surface of the second conductor which 
lowers the potential of the first conductor. Thus capacitance of the conductor 
increases. Such a pair of conductors which canstorea good amountof charge 
is called a capacitor or condensor. The conductors are called the plates of 
the capacitor. The net charge on a capacitor means the magnitude of charge 
on either plate. 

There are broadly three types of capacitors— Where, 

: €,A A=area 
(1) Parallel-plate capacitor (c aS ) d= plate separation 
. 7 ab \ 4% 6 =inner and outer 

(2) Spherical capacitor (c =4n€, | Bercrical or eylindiem! 


2n€ yl radii 


m isolated sphere is directly 


c-—t 1=length of the cylinder 


b 

tos,() 

Dielectric : A dielectric (an insulator) is a material in which all the 
electrons are tightly bound to the nuclei of the atoms. Thus there are no 
free electrons to generate the current. Hence, the electrical conductivity of 
a dielectric is very low. The conductivity of an ideal dielectric is zero. Glass, 
mica, plastic, oil etc. are examples of dielectrics. 

Dielectric constant : When a dielectric material is kept between the 
Plates of a capacitor, the capacitance of the capacitor increases. The pean 
the capacitance of a given capacitor with the material (dielectric) bas ie 
entire space between its plates to the capacitance of the same capaci ae 

vacuum is called dielectric constant or specific inductive care that 
material. Thus, if C, is the capacitance with dielectric material and i 
°f without dielectric in the vacuum, then dielectric constant (k) = Cy a 

The value of dielectric constant is independent from the shape ann 

€ capacitor, but its value varies widely for different materials. 

For vacuum; (k)=1lair; (k) = 1.006 glass; (k) =6 ete. 

Nonpolar and polar molecules : The ; 

q Slassified as siepcbe! and polar. A nonpolar molecule i: 


(3) Cylindrical capacitor 
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incide with the 
tons) coincl 

positive charges (Orn other words, a polar mo}, 
‘ty of positive charges is Separated fal 

finite distance. The Poly 

ity of negative ‘dhasan intrinsic and perm, 

the centre of gravity © ic dipole an a deca Nene 
molecule thus a like seem has obviously a zero electric dino) 
dipole moment. A non, 


| 

re nonpolar. Examples _}, | 

—_ les having a symmetrical structure al Ps ie 
Molecules 


i etry of 
CH, etc. But molecules having spherical eymmetry atoms age) 
N,, 0, CO, CH, etc. te. : 
: lar. Examples- HCl, CO, ane ee a dielectric material is kept jn =| 
A ization of matter : i m-polar) ms 
Lesa oeaemeren and negative beste < socio af 
epee a= electrostatic forces in ome Ronveath ate E 
or al y are se] we 
ity of the two charges are se A Ae 
ihecntee Ke ae an induced electric dipole aoe i dire, 
moe Oa ede hewomenon is called electric polarization of matter. 
oO! 1e ie 


f gravity of the 
pearly ofthe negative charges (el 


vii 
is one in which the centre of gra’ charges by 4 


eeteen Current Electricity | 
Metallic bodies have free electrons as charge Some and between | 
two points which are at different potential electric hated move from a 
higher to a lower potential and for these charge carriers the direction of | 
conventional current is that of the charge carriers. Since metallic bodies do 
not have any +ve charges as charge carriers but only electrons (Cvely 
carriers) are charge carriers. That's why the conventional current is assumed 
to flow from a low potential to a high potential or opposite to the direction 
of flow of charge carriers (electrons) in metallic conductors. 
Despite the magnitude and direction of the electric current, it js a 
scalar quantity because it doesn't obey the triangle law of vector addition 


or parallelogram law of vectors. Usually in solid conductors electric current 
is produced by the electrons, while in liquid itis 


If in any electrical circuit the electric c 
then it is called di 


(say wire) always contains some | 


= charges Passing through any cross” 
a free charge q pass® 
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% . a 
Sty through any Sepeerneciiorl of the wire in time £, then the electric currentyi,is 
fe, defined as f= £ 


Current density : The current per unit area of any cr i 

ding conductor is called current density. It is the characteristic apoltenecee 
conductor (not the characteristic of the conductor as a whole). If the current 

oP js distributed uniformly across a conductor of cross-sectional area |, the 

Wat current density at all points in that cross-section is given by . 

ee 

ina, ’~A 

“Uleg The current density is a vector quantity while currentis a scalar quantity. 

hus Obviously, SI unit of the current density j will be ampere/metre? or couls/ 

The sec-metre’. 

Yon Electriccell: Theelectriccel] isanequipmentwhich maintainsa potential 
difference between any two Points of the conducting wire so that the flow 
of electric current is continuously sustained. In electric cells the chemical 
energy which is produced by various chemical Teactions transforms into 
electrical energy. There are two metallic tods in every electric cell which are 

¥ called electrodes and which have opposite nature. The metallic rod which is 

a 


+vely charged is called anode and 
of metallic rod which is 
called cations. These metallic rods (electrodes 
of the container called electrolyte. 
Usually electric cells are of two types : 
() Pamaryeei) = (ii) 
(i) Primary cell : In a primary cell chemical ener 
into electrical energy and when all the chemical en: 
up) the cell becomes dead. Th a ] 


By is directly converted 
ergy is exhausted (used 


anche's cel 


y. The entire process is completed by charging and during 
its use it is discharged then it is again charged and_ this is the Process 
(way) of its functioning. That's why all the secondary cells are rechargeable. 
The process of recharging is done through an external source of electrical 

energy. The battery or cell attached in motor 
vehicle, motor bike, emergency light etc. are 
the examples of secondary cell. 

Voltaic cell : The voltaic cell was invented 
by Professor Alsendro Volta in 1799. In this cell 
azincrod anda copper rod are kept inside the 
8lass container of sulphuric acid (H,SO,). 

In this cell the copper rod acts like an 


anode and the zinc rod acts like a cathode. The Voltaiccel 
Value of emf in this cell is 1.08 volt. Ne 
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this cell inaglass container 
Lis taken in WC 

d carbon rod Is 
dioxide (MnO,) 


eclanche cell :In 
Soa solution of NH,C 
zinc rod acts like a cathode an 
ept in the mixture of manganese H 
Mich acts like an anode the value of eee 
volt. This type ofcellis used where pieces Sy 
is not regularly available. Such cells a 
used in electric alarm, siren, telephone etc. tis 
Dry cell : In this cell the electrolyte use! 
not in the form of sol v mains a aa 
zinc container (vessel 
chloride (NH,C!) and carbo: a 
carbon rod is kept. Here, the carbon ro ac 


te O! 
container acts like a cathode. The dense pas' o : 
inside the mixture of MnO, and carbon. The value of emf of this cell is also 


1.5 volt, Such cells are used frequently in torch, transistor, radio etc. 
Emf of the cell : Through any cell if Hlccns ative ores of 


b electric charge be circulated j 
tee closed geile then the Cell ; EMF's 
electrical energy supplied by the cell ~WOltaic cell 1.08 volt, 
is called electromotive force (emf). The aniel’s cell 1.08 volt, 
emf of the cell is measured in volt. The Dry cell 1.50 volt. 
value of emfof the cell is always greater] eclanche cell 1.50 volt. 


ial di 1d) of thi 
than the potential difference (pd) of the Léad containes call 20000 


terminals of the cell or battery. i 
Internal resistance of a cell : The Battery of sixcells 12.00 volt. 


resistance produced by the electrolyte of the cell in the path of electric current 
is called internal resistance of the cell. If E, V and I are the emf, potential 
difference (pd) and electric current respectively, then the internal resistance 
of the cell is given by 
ea 
I 
= ce Conduction; Ohm's law : Firstly, a German physicist George 
a : a i. “w a a relation between electric current and potential 
esperar mn bene eps aconductor. He stated that ata constant 
the potential difference of any two ae a any conductor is proportional 
Points and this is called Ohm's law. 


If Vand J are the pd of any two points of a conductor 


and electric current pas: i 
i aero passed through it, then according to 


Vel ie, V=RI 


where R isa proporti 
rt 
of the conductor, Portionally constant called resistance 


S 
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electrons, atoms and molecules conse, us i 
me rosea ‘quently the electrical tesistance is 


As from Ohm's law Resistance (R) = P0t-difference (Vv) 
ee 
electric current () 


The S.I. unit of electrical resistance is ohm (Q). The electric. 
~ ‘al 


| of any conductor depends on the following Parameters: 
q (i) On the nature of the conducting materials, 
(ii) On the temperature of the conductor. Thi i 
i P P —The resistai 
conductor increases on increasing temperature, and vice-versa. But der 
conductor the resistance decreases with rise (increase) in temperature. at 
(iii) On the length of the conductor—The resistance of the conductor is 
directly proportional tothelength of the conductor. Thus resistance increases 
with rise of temperature of the conductor and vice-versa. 

(iv) On the area of Cross-section—The resistance of the conductor 
decreases with increase in the area of Cross-section and vice-versa, 

Ohmic Fesistance : The conductor which follows Ohm's law is 
called Ohmic resistor and the corresponding resistance is called Ohmic 
resistance. 

Example — Manganese wire, copper wire, aluminium wire etc, 

Non-Ohmic resistance : The conductor which doesn't follow ohm's law 
is called non-ohmic resistor and the corresponding resistance is called non- 
ohmic resistance. The non-ohmic resistor (non-linear curve) follows Child 
Langmuir's law. 

Example-— Diode valve, triode valve etc. 


Child Langmuir's law (diode characteristic non-linear curve) : The 
diode doesn't follow (obey) Ohm's law but follows Child-Langmuir's non- 
linear law. 


I resistance 


- 2a ey 


Here as shown in the curve the portion OB T; 
is the characteristic curve and Child-Langmuir's 4 tr, 
law in which the plate current (I) increases with 2 T 
the plate voltage (¥) non-linearly and it is & B 1 

3 
I, ay? 3 
Pp 
3 a V,, (volt) >» 
= 1=kV 2 ’ 


where, kis a proportionality constant. This is Child-Langmuir's law. 


Specific resistance or resistivity : The electrical resistance of any 
conductor is directly proportional to the length of the conductor and inversly 
Proportion to the cross-sectional area of the conductor. 

Thus R « | ie. R= as 

F Watcha Vas 
Where, P is a proportionality constant called specific resistance. 


the The value of specific resistance or resistivity depends on the nature of 
Substance of the conductor and on the temperature. 


HIS 1, A=1then R=p.1t =p 
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‘ Hest value of ~ Unit | 
op sfc rit nee i ome loot itera of the leer 
ee en sor silver That's w ‘ 
resi 


ibstances 
Specific resistance of some su! 


Sp. se 
ce Pp. resis 
Substance Sp. resistance on|Substan an = 
jubsi 3 
in Qm) Deans 
tee be Copper ae i 
a 7 x 10% Tungsten a me ; 
ae . 10% Platinum x 5; 
oe ie : 10° Manganese 44x10 ; 
<a oe x 10% Carbon 3.5 x 10° 
Sioa 0.46 Silcon oe pe ; 
—. 108 10 Glass 101° - 1914 
Wood ES 
Mica 40 - 105 


: The reciprocal or inverse of the electrical 
Iled electrical conductance. 

1 
Thus electrical conductance (ef) = Aectical resistance (R) 


Electrical conductance 
resistance of any conductor is ca 


S.L unit of conductance is ohm™ (Q™) and it is also called mho, its $] 
unit is simen (S). le 

Specific conductivity : The reciprocal or inverse of the specific resistance 
is called specific conductivity. 

1 

sp. resistance (p) 

S.1.unit of specificconductivity is ohm™ metre“! (Q7 m7) or mhometre! 
or simen metre”. 

Combination of resistance : In order to obtain the derived current 
through the electrical circuit usually more than one resistors are used. Ifall 
the resistors enclosed in the circuit are replaced by a single resistor so that the 


same electric current be passed, then this resistance is called an equivalent 
resistance. 


Thus, specific conductivity (0) = 


} Usually in electri ircui i i 

m Pee — electrical circuits the grouping of the resistances take place 
(i) series grouping (combination 
; Series grouping : If various Q 
circuit in such a way that these Te: 
current through all the 
called series grou 

equivalentally. 
IFR,, Ry Ry . 

. er age 
effective (resultant) re: 


) (ii) parallel grouping (combination) 
esistors be connected in an electrical 


padi sistors have various pd's but the same 
ping. By this prouray 8 8'uping. (combination) i 
8rouping maximum resistance is obtained 


are various resistan 
sistance of t 


he combination is 
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ae oe = mi Sider to obtain the minimum Tesistance such grouping 
the at (resultant retorts Tesistances connected in parallel, thi 

ce ee os eet — 
Ry RR, R, 


Electric power : The rate of |, 
circuit is called electric power. E] 
electric current and pd of the tw 


‘Oss of the electrical 
lectric power is defi; 
0 end points of any 


energy in the electric 
ined as the product of 


Thus, electric power (P) = current Daptiin conductor, 
= P=IV 
SI unit of power is watt. Other lar, i 
(kW) and Mega Watt (MW). ‘arger units of the power are kilo Watt 


‘W Hour or unit : 1 KWH (kilo Watt Hour) or 1 unit i that amount of 
k ) unit is that 
electri 
ectrical energy which is consumed in 1 hour through any electrical system 


Thus, 1 unit is the amount of electricity required which i 
ne d which i 
utilizing a bulb of 100 watt in switching iodo to10 hoes: eet 


If on any electric bulb there is a mark of 60W- 220 V th is i i 

I : 7 thi 1 
that if the bulb is switched on 220 volt, then 60 watt power will be anal 
every hour. 


Example—1 : If a 200 watt bulb is switched on upto 5S hrs. everyday then 
how many units power will be consumed everyday ? 


Solution : Obviously power consumed = 200 = 4 unit. 
100 x 10 


Example— 2 : If an electric heater of 220 volt draws the current of 5 
ampere, then in 5 hrs how many units power will be consumed ? 
Solution : Here the required power consumed 
= Welt 220x 5x5 
~ 100x10 ~——-1000 
Effect of electric current : The electric current has various types of effect 
like magnetic effect, chemical effect, thermal effect etc. 


Magnetic effect : Whenever an electric current passes through any 
conductor, then a magnetic field is produced (generated) around the 
conductor. In 1820 an observation was made by Oersted who saw that when 
amagneticneedle is broughtnear acurrent carrying wire (conductor), thenit 
is deflected. But this needle only deflects in magnetic field which obviously 
confirms that current carrying conductor produces magnetic field. This is 

called magnetic effect of the current. The direction of magnetic field is given 
by Maxwell's Cork-Screw rule, Fleming right hand rule etc. 

Maxwell's Cork-Screw rule (law) : If a cork-screw be taken in right 
hand and rotated in such a way that electric current is passed forward uy 
ion of the tip, then the direction of the thumb of the hand is alo 8 


f the tic lines of force: 
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d middle : ‘ 

thumb of the hand “ hen free charge carriers activate in a conducto, 
Lorentz force : 


aang free charge carriers start to, they 

sacs ced while if these 5 
an electric field ues produced and every eer rns Condy 
then electric cu held. Thus, a moving charge partic Ss 8 electric ang! 
ee weird and here, force experienced by the charge particle Fy bot, 
magnetic | 


lectric and magnetic which is called Lonerits force. 
: rk Lorentz's force (F) = gE + qB sin ® 
where, q = charge on the particle, 
E = electric field intensity 
v = velocity of the charged particle : 
= ic field intensity. te 
Bis ej evas the relay of charged particle and electric 
field intensity. 
The direction of Lorentz's force can be determined by Fleming's left 
hand rule. 


Electromagnet:Ifaninsulated wire iswoundarounda cylindrical object, 
itis called asolenoid. The cylindrical objectis called core. The solenoid whose 
coreis made ofsoftironis called electromagnet. The electromagnetis utilised 
in dynamo, transformer, electric alarm, telegraph and telephone etc. The 
temporary magnetism can only be achieved by soft iron. The magnetic field 
intensity of an electromagnet depends on the following parameters— 

(i) No. of turns of the solenoid : 


e magnetic field intensity of the solenoid (B) = 
where, u, = 4% x 1077 (absolute 
i =current 


n =No. of turns Per unit length. 
Thus, if there is more no. of 


turns then magnetic field i i i 
large and vice-versa. 8 jeld intensity will be 


Min. 
permeability) 


ws angle between 
field intensity, 
if 8 = 9° 


current carrying 
Obviously i 
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‘F = 0 ie if current carryj 

| F = . u Tying Bex x x 
ductor is in the direction of magnetic xx x 
id intensity then no force would be XS 

jel jenced by the conductor. 


URI XK x x 
X BE Serb 


: 4 1 Di 
ord RE ra Se 
Thus, maximum force will be experience , 


d by the co i s 
field is perpendicular to the conductor, vine conductor if magnetic 


Magnetic Flux :Ifany surface be kept ina uniform magnetic field then 
the magnetic lines of force originating from that surface normally outward 
js called magnetic flux. It is represented by 4,,- S.L. unit of magnetic flux is 


weber (wb) 
Mathematically, ,, = BA weber 
where, B= magnetic field intensity, 


A =normal vector area. 

Magnetic field : The region (space) around a magnet which has the 
magnetic effect is called magnetic field. A magnetic field is said to be existing 
ata point if it can exert a force ona current carrying conductor. The magnetic 
field has a unit normal area. 

Units of magnetic field intensity (strength) : SI unit of the magnetic 
field intensity(strength) is Telsa. The magnetic field is also expressed in 
weber/metre’. Thus, 1 Tesla = 1 weber /m?. C.G.S. unit of magnetic field 

intensity is Gauss\1 Tesla = 104 Gauss. 

SI unit of magnetic field strength. 

1 Tesla (T)= 1 NA+ m= 1 weber/m? = 10* Gauss. 

Biot-Savart law : As Oerested observed a current carrying conductor 
producesa magnetic field around it. The magnitude and direction of this field 
atany point can be expressed by means of a law determined experimentally 
by Biot and Savart and it is called Biot-Savart law. 

If AB is any conductor of an arbitrary shape carrying current i and P is 
any point in vacuum at which the field is to be determined. Here we divide 


the conductor into infinitesimal current element. Let a be the length of 
One such element. Let 7 be the displacement 
vector from the element to the point P. Then 
according to Biot-Savart's law, the magnetic 
field induction dB at P due to the current 
element di is given by 


a ee eae 
dB gidlxr _ idl xr 
e 4n eo 
_ > idlsin 
=e z 
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Sal constant —* isa dimensional propor tionality constant, 
stan! 
Here, an 


called permeability constant. 
The value of permeability, . : - 
‘ 7 weber at -10 
agit = 4x x10" ampere — metre’ an ampere na 
dB =1074 disin® where, @=angle between d1 ang a 
= = aon 


i 

| 
é Me i 2x 107 + weber/meten _ 

Magnetic field induction (B)= mR R e' 


(i) Magnetic field due to a long straight conductor 
ey 


f 


i = current through the conductor ‘ | 

aa = distance from the current element to the magnetic fielq 

ic fi ing circular coil : The magna: 
(ii) Magnetic field due toa current carrying I 

iden due to a circular coil of radius r at point O (centre of the 

coil) 
B= ted weber /meter* 
r 


where, i= current through the coil, 
r = radius of the coil 
(ii) Magnetic field due to a solenoid : If there is a long solenoid of 
radius r meter carrying a current of i ampere in which 7 be the no. of turns 
Per unit length then magnetic field induction at the mid point. 
=B=w,in.weber/meter? —__ i 
= permeability constant 


4x x 107 weber/ amp-m 
? =current 


where, u, 


n = no. of turns per unit length 


law : Ampere's law is the counterpart of the 


Ampere's 


0id. Thus a 
the detect; : a 


‘acilitated by the to: 


i ent galy, isti 
Coil can Revolve ae ne er Needle at it, 8alvanometer consisting of 
. ‘out the verti 
| Magnetic ne, - @ com ist 
j A Pivoted at Pass box consisting of a 
"1S attached at tight mga 0 the ae n 
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~me Shunt : Shunt is an electrical system of confi rati 
= tre conductor or wire of small resistance, Sometimes it is motte ie 
ang > send heavy electric currents through a sensitive Galvanometer and re = 
isin 


r 
, 1 to protect such Galvanometer a low resi i 
Sfached in parallel to the coil Shunt decreases area jor Condor is 

the instrument. It increases the current measuring range but d. cee 
sensitiveness of the instrument. means De 

Ammeter: Ammeter is a current measuring device and can measu: 
high current. Basically it is a low resistance Moving coil galvanometer. itis 
always connected in series in the electrical circuit in which the current i te 
be measured. An ideal ammeter is one which has zero Tesistance. In fact an 
ammeter of low resistance is more accurate although it is less sensitive 

Voltmeter : Voltmeter is a potential difference (pd) measuring device 
and basically it is a high resistance moving coil galvanometer. It is always 
connected in parallel to the resistance across which p.d. is to be measuted 
Its reading is not accurate because it draws current so the p-d. across the 
resistance decreases (since the current through it decreases). Hence a 
voltmeter of high resistance is more accurate. In fact an ideal voltmeter is 
one which has infinite resistance and it measures accurately, although no 


Pe current is passed throught it. - 
Potentiometer : Potentiometer is a device _ 
a to measure the emf of a cell or p.d. between _ 
B the ends of a current-carrying conductor — 
> without drawing any current from the circuit. It 4 
al operates on the principle that an emfor p.d.can 
be balanced against another emf or p.d. which 
produces a zero current. = sal 
In a potentiometer the emf of a battery D (called the driving battery) is 
distributed over a long uniform wire AB of high resistivity and p.d. between 
osed any two points of it (one fixed at the left end A and other is sliding) is applied 
7 the against emf or p.d. to be measured. The sliding point J is then moved over 
the wire, until both are balanced to each other. A sensitive galvanometer 
indicates whether the current in the circuit is zero or not. 
When there is no deflection in the galvanometer then p.d. between A 
and J = emf of the test cell. . 
% Electromagnetic induction : Faraday in 1831 discovered that whenever 
the magnetic flux (number of lines of induction) passing through a circuit 
for changes, an emf is produced in the circuit. If the circuit is closed, a current 
se flows through it. The e.m.f£ and current so produced are called induced 
lle emf and induced current, while the magnetic flux regularly changes. This 


Phenomenon is called electromagnetic induction. 


= > | SSESEETEF <— (ORO | 
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The magnetic flux through a circuit may eee ey changing Teer og 
ways, e.g. by moving a magnet relative —_ the same circuit, Rt 

‘7 * . : i cu 
in a neighbouring circuit, by i aes ; r K 
——_—_s—~ 1 
e weed Current stopped 
urrent sta 


Pp: 


P 


S 


s Induced current 


Induced current 


ic induction: 

Faraday's laws of electromagnetic in ee : 

i rt ‘ae : When the magnetic flux through a circuit i changing, an 
ieiduced emfissetup whose magnitude at any instant is equa ee e negative 
rate of change of magnetic flux. This is also called Deurariny 's aw. 

Thus if $, be the magnetic flux linked with the circuit at any instant and 
e the induced emf, then 


es- ch A) =-Blv 
dt dt 
where, B = magnetic field, 1 = length of the conductor. 
v = velocity of induced charge. 
Second law : The direction of the induced emf of the electric Current is 
such as to oppose the change that produces it. This is called Lenz's law, 


The phenomenon of electromagnetic induction is frequently used in 
various devices like in artificial pacemaker, Dynamo, transformer ete. 


Self-induction : When an electric current flows through a coil, it 
5a magnetic flux which is linked with the coil. If the current through 
the coil is changed, the flux linked with the coil also changes. An induced emf 
F is therefore set up in the coil. By Lenz's law the direction of the induced 
emt is such as which opposes the change of the current. 


increasing decreasing 
—-; ; 
q i E<—' = 
Flux linked with coil e 


Thus, the induced emfis against the current when the currentis increasing 
and it in the direction of the current when the current is decreasing. This 


phesonierien is called self induction and the induced emf is called back 
emt. 


Thus, when the current in 
opposes the growth of the 
the self-induction Opposes 


4 coil is switched on, the self induction 
current, and when the current is switched off, 
the decay of the current. 
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of be the magnetic flux (flux linka . 
ry pe bar is directly proportional to it, Be) Of the coil then current j 
Ms sea eee induced 
=> op%t ied,=Li 


Here L is a constant called coeff, of self-i 
I unit of self-inductance is henry. Also ano! 

re yolt-sec/amp- 2 
Mutual Induction : Whenever the current 


il changes, the magnetic f] Passing 
rough a coil c 8 magnetic flux due to th 
ich may be linked also witha neighbouring coil, changer N 


an induced emfisset up in the neighbour il. Thi 
j Hermenon is called mutual inductor The coke Ah 

ve current changes is called primary coil, while the other in P 
which the emfis set up is called secondary coil. : 

Also for the two given coils situated in a fix i 
linkage through the secondary is proportional to tery 

' primary: F . 

Thus N, $, & 7, ie, N.b,= Mi 

Here proportionality constant M is called coeff. of mutual induction, 

SI unit of mutual induction is also henry. Another SI unit of mika 1 
induction is volt-sec/amp. a 

\Chémical Effect : Pure water is a bad conductor 0 ici i 
some metallic salt, acid” or alKali are dissolved pg are ee 
good conductor of electricity. Thus, those solutions in which electric current 
can pass are called electrolytes. Thereby, whenever in any aqueous solution 
of salt, acid or alkali an electric current is passed and if these solutions 
decompose into +ve and —ve ions then this is called chemical effect of the 
electric current and the phenomenon is called electrolysis. The equipment 
in which electric decomposition occurs is called voltameter. Two metallic 
conductors which are kept at the entrance and exit of the voltameter are 
called electrodes. The electrode through which electric current enters inside 
the voltameter is called anode, while the electrode through which electric 
current comes out is called cathode. Thus +ve electrode is anode and —ve 
electrode is cathode. Whenever an electric current is passed through the any 
electrolyte, cations flow towards the cathode and anions flow towards the 
anode during the electrolysis. 

Accumulator or secondary cell : In accumulator cell electrical energy 
is stored up in the form of chemical energy and when this accumulator cell 
is connected through any circuit then the stored chemical energy is being 
Start to transform into electrical energy, slowly and steadily. 

The accumulator cell is of two types— 

(i) Lead accumulator cell 

ii) Alkaline accumulator cell 
pce Lead accumulator cell : There are two lead 
Ae which are kept inside a dilute H,SO,. On 

P’ying electric current the water is decomposed 

2 accumulates on the cathode and O, at the H,SQ, (dil) 
©. Oxygen (O,) on being mixing with the lead 


‘© Position, flux 
Current i in the 
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i bO,) whicl EP brown, 
d peroxide (PbO, : 
pee pre current is sored When thie nome 
fter sometim aaa aol It ‘ 
electrified (charged) anc el deeliteutient Hserd fom 
with any seared H, moves towards the Lees a 5etoxide (Piet 
cathode. Consequ lead peroxide into lead monoxide : ) which | 
andi pee and forms lead sulphate and water. y the formaig 
with eu specific gravity (density) is decreased. That's why cells i 
of water Seong 
ee mf as 2.2 volt while dischay 
the value of emf as 2. arpa 
A fully charged cell has 20 deiurenet | 
cell has its value as 1.8 volt. The position of the dis 8 is calle 
sulphating. ; iacihvde 
(ii) Alkaline accumulator cell : In this cell Drenthe 
i ntrated form is kept inside a glass container. h D S cel] 
4 sdein the form of pointed holes frame of steel in which Nickel hydrox; 
ade i 0 
and the filings of nickel are accumulated in a crossed way. Another Plate of 


Whenever an electric current is passed through an external source then 
an electric decomposition takes place and finally K* is accumulated On the 
cathode while OH is accumulated on the anode. Thus, cellis liquefied ang 
an oppositely produced emf becomes effective and stable. Now if this cellis 
kept inside an electric circuit then the current flows and Kt and OH liberate 


cell has the value 


Efficiency of a cell : The efficiency of a cell is defined as the ratio of total 
beneficial work and total work done 
i.e. efficiency of a cell = beneficial work/ total work. 


Thus if in any cell the value of emf is E and in a closed circuit if p.d. of 
the terminals of the cell is V then 


current is passed ¢{ Of th 
deposited on the cathode. me 


Scanned by CamScanner 


2.d. of 


ium, 
ss of 
ctric 
‘are 


ome 
sion 


rsiS 


7 


Physics 
139 


jatinum, nickel, zinc, chromium etc are used. mete 
(iv) Electro-typing : Today ina large printi 
voltmeter on behalf of the cathode printi is sen eee Uy ths tse ok Bel al 


y) Electrolytic capacitor {condensor) : " 
saat ” recies are made from alanine Serer capacitor (condensor) 
glycerineand acqeous ammonia act like an electrolyte and When sion. 
carrent is passed through it then a layer of aluminium hydroxide depose 
on the — saree acteke a dielectiic for both the electrodes. 

(vi) Purification of metals : For the purificati P 
made of impure metal and the cathode is ee oe ie 
is made through a liquified impure metal. When an electric current is saeed 
through it then pure metal starts to deposit on the cathode of pure metal and 
thus purified metals are obtained. By this Process copper can be purified 
upto 99.99%. 

Thermal effect (heating effect) : When charge carriers (free electrons) 
move in the metallic conductor, then the electric current is produced in the 
conductor. These charge carriers move and collide with the atoms present 
in the conductor and transfer some of their kinetic energy to the atoms and 
these atoms collectively raise the temperature and the conductor becomes. 
heated. Also the atoms of the conductor retard the speed of charge carriers. 
Thus, resistance is generated inside the conductor. This phenomenon of 
raising the temperature of the conductor is called thermal (heating) effect of 
the electric current. This phenomenon was fully explained and observed by 
Joule, so it is also called Joule's heating effect. He explained that if I electric 

current is passed through any conductor of electric resistance R up to t time, 
then Joule's heating energy of the conductor is 
WH = PR¢ Joule (SI unit) 

Thermo electricity : If some metallic wires (conductors) are heated 
under some specific conditions, then electric current is generated. This is 
called thermoelectricity. There are various parameters and circumstances 
under which thermoelectricity is studied. 

Seeback's effect : When two different metallic wires (conductors) are 
connected to each other and two junctions are formed by a differential 
heating or a temperature difference is maintained, then an electric current 
is generated (produced) through this couple, which is called seeback's effect. 
The current produced is called thermo-electric current. The corresponding 
emfis called thermo electromotive force. 

Seeback's effect was displayed by making thermo couple of different 
Metals of differential heating or by maintaining a constant temperature 
difference, 


Scanned by CamScanner 


General Science 
= je Is for thermoelectri, 
Seeback formed the following series of metals iS SetriC coup, 
i etals. 
by two Se erradk 3, Zine 4. Silver 5. Gold 
ae 8: Copper 9 Platinum 10.Nickel 11. Bismuth s 
“In a thermoelectric couple there are two jinceers from Wine 
- For examples- thermoelectric current ¢ 
thermoelectric current passes. C * ‘Ows 
from antimony to bismuth through cold junction (abc) but from copper to 
iron (Fe) through hot junction (Hot CoFe). Thus from art to. antimony 
thermoelectric current will flow through hot junction, while from iron{g 
copper it will flow through cold junction. 

Peltier effect : It is the inverse of the seebeck effect. When two different 
metals are joined to form a thermoelectric couple in such a way that an 
electric current is passed, then.on the junction either heat is emitted or 
absorbed. Through any junction if the electric current flowing ina Particular 
direction produces the heat, then in the opposite direction through the same 
junction heat is absorbed. This is called peltier effect. 

Thomson effect : When a current flows through an unequally heateg 
metal, there is an absorption or evolution of heat throughout in the metallic 
body. This is called Thomson effect. 

In case of a copper or antimony rod whose ends are maintained ata 
temperature difference, heat is absorbed when the current flows froma cold 
to ahot end, and is evolved when the current flows from a hot to a cold end 

and here the Thomson effect is said to be positive. But-in the case of an iron 
or bismuth rod, heat is involved when the current flows from acold toahot 
end and vice-versa and Thomson effect is said to be negative. 

Applications of thermal effect: The therm ; 

f 3 al effect of the electri 
are intensivel i i ; ‘ Tic current 
Eos ly used in electric heater, electric Press, electric bulb, tube-lights 


Electric Heater: In an electri i i 
(alloy of nickel and chromium) paces pe aera vei pairs as 
made of plaster of paris. When an electric cu “ 
thick coil of nichrome, then due to the large e sha 
remains confined for a longer time within the ali 


a large electrical resistance a: a 
‘al resistance and a: i 
avoided, — fights 


sheet-steel slab system, a hand Keenan Of asteel slab 
S at 7 
Ny others yw) ich ached Which is 


A th 
slab is heated and the clothes ane he nich; 
gar 
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metal is attached to it. Along with evacuation as. ane of tungsten 


; t D Ibs only 5% to 10 
ctrical energy is converted into light ener, , i i ie 
ce i ‘By, while the rest is destroyed 
Tube light : Basically it is a long tube of glass 
the tube is coated with a thin layer of fluorescent 


as mercury which is mixed up along with some ine ike argon inside 
a The two ends of the tube have two terminals eee om lave \f 
barium oxide is coated. Whenever these two terminals of the wus ne 
activated to pass an electric current, then electrons are emitted which are 
directly respondent to ionise the gas Present inside the tube. Consequently 
through ionisation of the gas, ions Senerate a flow of current inside the 


tube. The mercury confined inside the tube gets sufficient the 


The fluorescent material coated is used in sucha way that light produced: 
from the tube light appears similar to a white visible sunlight. In the tube 
light thermal energy is produced in smaller amount, so 60% to 70% electrical 
energy transforms into light energy. That's why the power of tube light is 
more sharp than an ordinary bulb. A 40 watt tube light provides 6 to8 times 
more light than an ordinary bulb of 40 watt. 

Alternating current (A.C) : An alternating current is one which 
Periodically changes in magnitude and direction. It increases from zero to 
amaximum value, then decreases to zero and reverses in direction, increases 

‘oa maximum in this direction, and then decreases to zero. The complete 
Set of variations is known as a cycle. Thus, during one half of the cycle 
Current flows in one direction, and following the half-cycle it flows in 
pposite direction. : 
_ The simplest type of alternating current is one which varies with time 
Simple harmonically, It is represented by the equation 
T=I sinwt: ; 
where [ is the instantaneous value of the current at time f and I, is the 
™aximum or Peak value of the current. 


f 7 is represented 
by a gn YPEOFA.C. is called sinusoidal alternating current. Itis rep! 
Y asine curve, 
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The time taken by an A.C. to go through one cycle of changes is calleq 
e tim 3 


its period T. oe i 

Thus time period TofanA.C. is re .Thenumber | N 
of cycles gone through an A.C. per second is called |] 
its frequency. 


1_w 
Here the frequency 7 is given by n = T 2x 
Peak value of an Alternating current : An alternating current varies 

periodically from a maximum in one direction through epee —— 

in the opposite direction and so on. The maximum value of the current in 
either direction is called peak value I,. ; 

Root mean square (rms) value orvirtual value or effective value of the 
current : The root-mean square value of an alternating current is defined as 
the square root of the average or of mean of the P during a complete cycle, 
where | is the instantaneous value of the alternating current. 

The root-mean square value of the alternating current is given by 


= 0.707 Ip 


Thus the rms value of the alternating current is 0.707 times or 70.7% of 
the peak value I, of the current. 

Similar to the above therms value of an alternating voltage or alternating 
pd (emf) will be 


“2 =0.707V, where V, = peak value of the voltage. 
Mean or average value of an alternating current : As an alternating 
current is represented by I = J, sin wt 
So the mean value of the current over a complete cycle is zero and ithas 


no significance. Hence the mean value of an alternating current is defined 
as its average over half a cycle. 


The average or mean value of an alternating current= I,,,..= 2%, 
Thus the average current during one positive or negative half cycle of an 
alternating current is 2 times the peak value of the current Ty 
Similar to the above average or mean value of an alternating, voltage or 
alternating pd (emf) will be = V 2 Vo 
Miscellaneous * 


mean 


Ee an A.C. circuit rms values of the electric current and voltage are used 
requently and thus rms value or virtual value has its practical aspect. 

In India the peak value of domestic supply is + 311 volt and its frequency 
is 50 Hz. 

In comparison to the direct 
dangerous at the same volta 

+311 volt while 220 volt d.c, 


current (dc) alternating current (ac) is more 
ge because real value of 220 V A.C. supply i 
remains 220 volt only. 


: = 
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power, Power factor and wattless current 
Power in A.C. circuit : The power in an electrical circuit j 
‘ : it 
which the electrical energy is consumed in the circuit, annie ae gta 
roduct of the voltage and current. In A.C, circuit the instantaitevus al 
of the voltage and current are given by ees 
V=V, sin wt and I= J, sin (wt - o) 
where 9 is called phase difference between the current 
The power in A.C. circuit = I, V__,, COS 6. 
Thus average power (P ) = virtual current x virtual vi 
Power factor : As above cos 4 is the factor throu 
of the rms values of the voltage and current must be multiplied to give the 
power dissipated and it is called power factor of the circuit. 
Wattless current: The current in A.C. circuit is said to be wattless when 


the average power consumed in the circuit is zero. Thus it is possible when 
the power factor (cos) is zero. 


and voltage. 


oltage x cos $. 
igh which the product 


This implies that cos=0 i.e. ¢ = = (90°) 

Thereby, current will be wattles if the current and voltage differ in phase 
by A or 90°. 

In pure inductor the current lags behind the voltage by a or 90°, that's 
why average power absorbed in a pure inductor is zero. Similarly in pure 
capacitor the voltage lags behind the current by = or 90° and so ina pure 
capacitor average power absorbed is also zero. 


Comparison of an alternating current (A.C.) with respect to a direct 
current (D.C.) 


(i) The phenomenon of electrolysis cannot be performed through an 
a.c. current, so for the extraction of metals in metallurgy and other works 
in the industrial workshops are not to be done by a.c., and only d.c. is 
used. 


(ii) In electroplating a.c. is not used and it can also be done by d.c. 
only, 

(iii) The a.c. cannot be stored like d.c. in accumulator cell. 

(iv) Electromagnets can only be prepared through d.c. and through an 
4c. no electromagnet can be prepared. 
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resistance in the circuit. Although there is a wastage of energy (?R 
second) in the form of a Joule's heat. In an a.c. circuit the current can 
alternatively be reduced by inserting a coil of thick copper wire woun, a 
closely in a large number of turns over soft-iron laminated core. Such a coi] 
offers a large reactance (Lw) and contributes to the impedance (resistance jn 
a.c.) of the circuit. Hence it reduces the a.c. appreciably. Such a coil is calleq 
Choke-coil. 


Pree gma | 
The average power dissipated in the choke coil is P = 2 V, I, cos 
R 


and the power factor is cos = Fez Bak 


Here the inductance L of the choke coil is quite large on account of its large 
number of turns and the high permeability of iron core, while its resistance 
R is very small. Here cos@ is nearly zero. So the power absorbed by the coil 
is extremely small and thus choke coil reduces the strength of the current 
withoutappreciable wastage of energy. The only waste ofenergy isdueto the 
hysteresis loss in the iron core. The loss due to eddy currents is minimised b 
making the core laminated. The choke-coils are used in electrical appliances 
like in tube light, radio, electric fan ete. 

Preference of a choke-coil over an ohmic resistance : The current in 
an a.c. circuit can also be diminished by using an ordinary ohmic resistance 
(theostat) in the circuit. But such a controlling method ofa.c. isnoteconomical 
as much of the electrical energy (Rt) supplied by the source is wasted as 
heat, Hence a choke coil is preferred over the ohmic resistance. 

Transformer : A transformer is an electrical device which converts a 
large alternating current (a.c.) into a small alternating current (a.c.) at high 
voltage (a.c.) and vice-versa. The transformers which convert a low voltage 
into a higher ones are called step up transformers, while those which convert 
a high voltage into a lower ones are called step down transformers. 


A simple transformer consists of two coils— called Primary and 
secondary, which are insulated from each other and which are wound ona 
common soft-iron laminated core. The alternating voltage to be transformed 
is connected to the primary, while the load is connected to the secondary. 
In a step-up transformer the primary coil consists of a large number of 
turns of thin insulated copper wire, while reverse is the case in a step-down 
transformer. 

When an alternating voltage is applied to the primary, an alternating 
current (a.c.) flows in the coil. This sets up an alternating magnetic flux in the 
core. This magnetic flux is linked up with both the primary and secondary. 
Hence an induced alternating emfis produced in the primary as well as in 
the secondary. 

If in a transformer, the no. of turns in primary and secondary coils are 
Nand Nand V, V_are the induced emf'sin primary and secondary coils 
then for an ideal transformer. 


VON 
7 = W. =r (say), called transformation ratio. 
p 


p 
Obviously, if N.>N, (r>1), then V,>V,- 
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ee >N, (<1), then V. = v., P transformer, 
At this position transformer is calle, 
‘Also, iff, and I, is the induced alter, 


d eee transformer, 
te th nating current (ac) in Primary and 
st 


then 


me 
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nergy losses in a transformer: The ow 
ii Pee wy Te than the power input beciee of unavoldapns ataformer is 
There are a i id = losses— Tgy losses, 
ij) Copper losses ;: As an alternatin: curre; : 

and pen ee heat is developed inside the copper fa eng the Primary 
energy is called copper losses, age of 
(ii) Eddy current losses : Eddy currents are se 
sformer, and these generate heat, with a con: 
mri these losses | the iron core is laminated palette te moe, 
of thin sheets of iron insulated from each other, instead of making it fro: . 
one solid piece of iron. 4 m™m 
(iii) Hysteresis losses: During each cycle of a.c. the 

a complete cycle of magnetisation. The energy spent in this pro. i 
onverted into heat and so wasted. This tee. = minimised by being using 
the core of a magnetic alloy for which the area of the hysteresis loop is the 

minimum. 
(iv) Losses due to flux linkage : In an actual transformer all the flux 
linked with the primary doesn't pass through the secondary, but some 
returns through air (that part of the flux which links both primary and 
secondary) is called mutual flux. The part linking the primary only is the 
primary linkage flux and the part linking thesecondary only isthesecondary 
linkage flux. The loss due to this is minimised by eliminating the air gaps 
in the magnetic circuit, by using core of a particular shape, and by having 
special forms of coil windings. 
Uses of transformers : 


(i) The step-up and step-down transformers are extensively used in A.C. 
electrical power distribution for domestic and industrial purposes. 

(ii) Anaudio frequency (20-1600 Hzor cycles /sec) transformer whichis 
essentially a step-up transformer is used in radio receivers, radio telephony, 
radio telegraphy and in television. : 

(iii) A radio-frequency transformer is used in radio-communication at 
frequencies of the order of mega-cycles. 
(iv) Impedance transformers are used for matching the impedance 
stance of a.c.) between two circuits in radio communication. ; 

(v) Pressure transformers are used for measuring very large altemnere 
currents. The current to be measured is passed through the (hicteet li . 
step-up transformer, the secondary being connected to an a a 

(vi) Current transformers are used in measuring a very oar 
hid Voltage to be measured is stepped-down by means of the tr 

“secondary of which is connected to an A.C. voltmeter. 


tup in the iron core of the 


Coreis taken through 


(resi 
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dynamo su half of slip rings split rings 
produced. The eratorjion be it rings an 
i ne Geechee eo genereine and in the external cricuit ire 
used, then i . 


snbfent (de) flows: Gut: levice which transjo, 


ently voice or Sound jg 
le works on the Principle 


: i i d along with diaphram an 
list speaks, then diaphram starts to vibrate an ngy 1 
attached Coil with itself which is kept inside a magnetic field also vibrates, 


Loudspeaker: Loudspeaker is also an acoustical device through which 
the electrical energy is compressed and induced by the microphone which 
is converted into the sound ‘nergy in amplified and loud form. Simply in 
a loudspeaker there is 4 coil which is kept in the Powerful magnetic field, 


passed through the coil, then the diaphram whos, 
Starts to vibrate (oscil s i 3 
jh © (oscillate) With a larger amplitude, That's why we hear a 


risa device which Converts electrical 
tTOduced by the electric 
or only and by this Magnetic field a 
tee ~ On this Principle the electric motor 
Motora rectangular coi] Of Wire j wi o1 sche Faraday, Inan electric 
is free to rot te i wan arma i 
currentis passe gee xis Of the Poles of the Magnet. wee te nope 
Coil of opposite sides PA Coil, then themagnetic field forcibly pute 
the righthand but di sare foven. ntly th il Tota moyen 
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ras = i Polarit i p . 
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ernating voltage up to 132000 volt. i 

sated Ay transmission less Ete eal ee voltage 

at various sub-station this alternating voltage is dectuseies sade 

transformer and normally 220 volt (a.c.) is supplied to th roman 

eines ie domestic 

Domestic power supply: The power issuppli ‘4 

220 volt (a.c.) which has the feaucry of 50 feb one onic 
in each second changes 100 times. Thus, ina complete cycle the alter i ied 
current (a.c.) changes its direction two times, Domestically supplied aie i 
is called main line, and the wire through which this current te parsed out 
called mains. Domestically supplied power has two types of current : ets 
is of 5 ampere and other is of 15 ampere. The current of 5 ampere is called 
domestic and the current of 15 ampere is called power line. The current of 
5 ampere is used in electrical appliances like electric bulbs, T.V., tube light, 
radio etc, But the current of 15 ampere is used in electrical appliances Tike 
electric heater, electric iron, refrigerator etc. 


sed, while throug: utral wire current goes back. In home usually 
two types of circuits are installed in which one circuit is for 5 ampere 
appliances and another for 15 ampere appliances. Earthing wire directly 
80es to the earth and it is a means or way of safety. In every circuit the 
electrical appliances are attached between the live wire and neutral wire. 
For the regulation of every appliance (equipment) there is a switch which 
'Sattached in every circuit from the live wire. 
In home the distribution of power is made through an electric meter. 
electric meter measures the power in kilo watt hour (kWh) which is 
©xpressed in unit. The power distribution through the meteris done by two 
Paits of wires grouped in parallel combination. In every pair of wires a fuse 


tard hi The fuses Z all wires are attached at one ra on the switch Wt)! 
. 1 
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with parallel combination of wires, while switches of these appliances 
attached in the series combination of the wires. Bre 

Electric fuse : For the safety point of view electric fuses are uti 
various electrical circuits and thus electrical appliances are safe, 
For the electric fuse those materials are used which have less melting poi, 

Si ; = 5 Seat int 
and easily melt on passing high electric current in the circuit. Whenevey “ 
overloading or a short circuiting occurs anywhere in the circuit, the cury 
of a very large magnitude starts to flow in the wire and the wire o¢ th 
electric fuse meltsso that the concerned appliances are prevented to dama, 
Always electric fuse is attached through the live or hot wire. Normaft , 
electric fuse is made of tin but good quality of fuse is made from the allo 
of copper, tin and lead. Usually the electrical circuit from where the current 
of 15 ampere is permissible to flow then thick wire is used for the fuse and 
through it maximum current passing capacity is of 15 ampere. Similarly fo, 
the electrical circuit from where the current of 5 ampere is permitted to Pass 
a thin wire fuse is used and its maximum current passing capacity is of 5 
ampere. 

Socket : The socket is a three cylindrical holes fibre structure device 
from where three wires pass. In the socket, the uppermost hole is large from 
which earthing wire passes and from the lowermost right small hole live 
wire passes, while from the lowermost left small hole neutral wire Passes, 

Plug : In the plug there are three cylindrical needles which can be 
completely enclosed in the socket. When any plug fits directly with a socket 
then corresponding appliance is connected to mains (circuit) directly, 

Regulator : The regulator acts (works) like a current controller in the 
electrical circuits. This is used normally to increase or decrease the speed of 
electric fan, Whenever the knob of the regulator is rotated then the electric 
resistance of the wire increases or decreases by which the quantity of electric 
current decreases or increases. 

Electric switch : Through an electric switch the current in the circuit 
is either stopped or surpassed. With the electrical appliances like bulb, fan 
etc. switches are connected in series. While the switch is always connected 
between the phase wire and the appliance, but the neutral wire is directly 
connected to the.appliance. Since the voltage of the phase wire is about 
220 volt and during the off time or when appliances be not in action, phase 
wire must be detached from the appliances. If this is not to be done then 
appliance even in the absence of its action can provide a sharp electric shock 
to anybody who will touch the appliance. This detachment of the phase 
wire with the appliances are completed by installing the electric switches 
at suitable places in the electric circuits. 


Important units of electricity : (A) Electrostatics 


liseq in 
Suardeg 


Physical quantity Units (SI) Symbol 
Electric charge Coulomb Cc 
Electric potential Volt Vv 
Potential difference Volt Vv 
Electric field intensity Newton/coulomb N/C 


Electric capacity or capacitance Farad Ji 3 
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plectric current Ampere (amp) 
plectric resistance Ohm 


ific resistance or resistivity = Ohm Metre 


5] ne 

oy sre conductivity Ohm" or Mho or simen. di 
specific conductivity or Ohm Metre“! or Miho me Si 
Conductance Metre" or Simen Metre? sy-t 


Electric power Watt 
Section-C Magnetism 
About 600 century B.C. a natural substance (mineral 
Miner ee had ae ea main attract its iron 
called magnet and its characteristic (pro, 
wagnetism. As magnetite occurs naturally hate cy i ioe oo a 
magnet. The chemical composition of magnetite is Fe,O, and it has = 
definite shape. If a magnet is suspended freely then it remains confined in 
North-South direction. Also it is observed that natural magnet has smaller 
power of attraction. Today artificial magnets are constructed which have 
a large power of attraction. The materials utilised for the magnet are iron, 
cobalt, nickel etc. and various shape of magnets like bar magnet, horse hos. 
magnet, magnetic needle etc. are designed artificially, 

Properties of magnet : 

(i) Property of attraction : Pieces of iron, steel are easily attracted by a 
magnet and this power of attraction is found to be sharper near the ends of 
the bar magnet which are called poles of the magnet. In the middle of the 
magnet the power of attraction is very weak (feeble). 

(ii) Property of directionality : If any magnet say a bar magnet is 
suspended freely, then the magnet remains confined in North-South 

direction. Here the end of the suspended magnet pointing towards North 
is called North pole and similarly to that South is called South pole. The 
imaginary straight line passing through both poles is called magnetic axis. 
The distance between both the poles is called magnetic length. If a freely 
suspended bar magnet is at rest, then the plane passing vertically upward 
from the magnetic axis is called magnetic meridian. 

(iii) Property of attraction and repulsion of poles : Two unlike poles 
(North-South) attract each other while two like poles (South-North, South- 
South) repel each other. An isolated charge has its existence but an isolated 
Pole of the magnet has no existence. If any magnet is broken then poles 
of the magnet do not become separate but a new magnet (broken part) is 
formed, 

iv) Property of magnetic induction : The magnetic ti - 
Produced by the magnet in the magnetic substance. If a rod of soft save : 
meet near the pole of a powerful magnet, then this - eer pole 
of * a Also a pole of the opposite nature is induced in then 

© Powerful magnet. This is called magnetic induction. 


Ww 


; ) was found in Asia 
Pieces. Such substance 


= 
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Magnetic field : The tegion or: fegcool stactioncn eo 
i ial experiences a see ion 
iallod epee ld tee dt oaioned magnetic alder mage 
is calle . The 
is determined by a magnetic needle. 


ic field induction : In any ma, Neti 
ic fieldi i agnetic fie! ny Mag a 
Magnetic field intensity orma icighivie Wane Weatiaeereesherns 
ield i nductor of unit leng! 5 oSatens 
rete ipa mer unit ampere is passed through Ot then 


is called magnetic field inteng; 
i the conductor is ¢ 
the force experienced by 2 ; ty 
agnetic field induction. If Fbe a magnetic force, | be the ength Of a 
or magni 


ductor, i be an electric current and B be the magnetic field induction 
conductor, 
then 


F=iT x B=iBsinon 
Thus mathematically 
if i=lamp 
1=1 metre 
9=90°; then F=B 


Obviously magnetic field intensity § is a vector quantity. CGS 
B is Gauss. S.I. unit of 3 is N/amp-m or weber / metre’ or Tesla, 
Magnetic lines of for. 


UNit of 


of force. 


The characteristic of the ma; 


gnetic lines of force : 
(i) The ma; 


gnetic lines of force 


ger or sharper magnetic field the 
other, while Weaker 


of force far apart. 


are closed to each 
by Magnetic lines 
(iv) A unifo: 


TM magnet 
lines drawn in { 


ic field is represented by equi-distant Parallel 
he space. 
Magnetic Permeability ? Ifama: 


magnetic field then 
in i 


Magnetic field then very sharp 
es Of force ap 


Pear to be confined within the 
Nn of the Permeab; 
Vi 


alue for air or y 


—“~ 
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sa iit area of the magnetic Ma, 
nous | ce and H is the magnetic lines ime ae 
gubsti ugh unit area in air, then force 


of forsability is defined as; ;. 
Permeability (u) = H Tror’slab 
An another unit of the Permeability is henry /metre 


i tibility : Itis ob: i 
Magnetic suscept 2 Served expe: A 

ily magnetised in comparison to steel, den ima softiron can 

softironismore thanthatofstee], Butthesofti i ‘ 


the retaining power of the magnetism of soft iron is less a: 
steel. . ae 

If the intensity of magnetisation developed in a material is I, then the 

susces Intensity of magneti ti , 
Susceptibility (x) = ——““°Y of magnetisation (1) 
canta me Magnetisin gforce(H) 

Types of magnetic substances : Normally every substance i tr 
magnetic field has some magnetic effect thus, broadly on he Bee ae 
magnetising behaviours it is categorised into three classes— 

@ Paramagnetic substance : The paramagnetic substances are those 
which, when kept in a strong magnetic field, become weakly magnetised 
in the same sense as the external field. Platinum, chromium, manganese, 
copper sulphate, liquid oxygen and solution of the salts of iron and nickel 
are examples of paramagnetic substances, 

When a bar of paramagnetic substance is kept in an external Magnetic 
field, then the flux density (field intensity) of it is slightly greater than the 
flux density in the free space. Thus, relative permeability uy (=/ H,) becomes 
slightly greater than 1. 

Characteristics 
(a) If a bar of paramagnetic substance is suspended between the poles 
P 8! P P 
ofa magnet, it shows poles at its ends which are opposite to those of the 
magnet and turns until it lies along the field. 

() Ina non-uniform field paramagnetic substances tend to move from 
weaker to a stronger parts of the magnetic field. Ifa paramagnetic liquid 
5 kept in a watch glass resting on two pole-pieces very near to each other, 

t liquid accumulates in the middle where the field is the strongest. If on 
i hand the pole-pieces are far apart, the field is the strongest near the 
Poles and the liquid moves away from the centre producing a depression 
nthe middle. 
thea When a Paramagnetic gas is allowed to ascend between the pole- 
Sofa magnet it spreads along the field. ‘ih the 
ie 9) The Susceptibility of a paramagnetic substance decreases wi 
” temperature, 


'S compared to the 
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ce : The diamagnetic substances are tp, 
which become weakly magnetised in a direction opposite to that of 
applied field. Bismuth, antimony, gold, water, alcohol, quartz, hydrage, 
etc. are the examples of such substances. n 
When a bar of diamagnetic substance is kept in an external field, fly, 
density of it is less than the flux density of the free space. Thus, relative 
permeability 1, for diamagnetics is less than 1. 


Characteristic 
(a) If a bar of diamagnetic substance is suspended between the poles of 
d which are similar to those of the magnet 


a magnet, it shows poles at its en 
and turns until it is at right angle to the applied field. 
(b) Ina non-uniform field a diamagnetic substance tends to move from 


a stronger toa weaker parts of the field. If a diamagnetic liquid is kept ina 
watch glass resting on two pole-pieces very near to each other, the liquid is 
accumulated on the sides where the field is weaker, producing a depression 
in the middle. The reverse effect is observed when the poles are far apart. 
(c) A diamagnetic field shows a depression in the limb of a U-tube kept 


between the pole-pieces of a magnet. 
(d) When a diamagnetic gas is allowed to ascend in between the poles 


of a magnet across the field it spreads. 
(e) The susceptibility of the diamagnetic substance is independent of 


(ii) Diamagnetic substan: 


temperature. 
(iii) Ferromagnetic substance : The ferromagnetic substances are those 


which are strongly magnetised by a relatively weaker magnetic field and 
it has the same sense as the applied magnetic field. Iron, cobalt, nickel, 
godolinium and their alloys etc. are the most important ferromagnetics. 
Ferromagnetics show all the characteristics of a paramagnetic toa much 
higher degree. The ferromagnetic substances have relative permeabilities of 
the order of the hundreds and thousands. The flux density in them may be 
hundreds and thousands times as great as that of the free space due to the 
same magnetising force. The flux density B in a ferromagnetic substance is 
not directly proportional to the magnetising force H. Thus the permeability 


B\; 
(- H ) is not constant. 
a ferromagnetic substance decreases with rise 


in temperature and becomes practically equal to 1, ata certain temperature, 
which is called curie temperature. Above the curie temperature the 


ferromagnetic substance becomes paramagnetic. The curie temperature for 
iron is about 770°C. 


If a ferromagne 
(y) is inversely proportiona 


The permeability (1) of 


tic substance is heated then its magnetic susceptibili 

1 to the absolute temperature T, ice. Pe ges 
Thus x = C/T where C =a proportionality constant and T is called curie 
temperature and this relation is called curie’s law. The value of the magnetic 
susceptibility (y) decreases with the rise of temperature. Ata point and ata 
particular temperature which is called curie's temperature a ferromagnetic 
substance is converted intoa paramagnetic substance. The values of de! 

= for cobalt, nickel and iron are 373 K, 673 K and 1043 x 


= ae ee 
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of yt es of magne! ly the magnet ig sf 
tz, hy, J the jy remporary Magnet :Temporary magnetsareg pes : 
n tance magnetises easily and dema etines quiche Which magnetic 
fig wa a clectromagnets, Usually for cone at's why these 
hus, relay’ magnet soft irons are used. ngtemporne 


tromagnets (temporary Magnets) are used ; 
he the core of transformer, in the dynam reduently inthe electric 
jal 


in which + 
tthe Pol al 7 etised. a _ Soft irons are 
a eS of Permanent agnet : Permanent may i 
the ™a et ate substance magnetises by slowly and nets are those in which 
ma} 4 


z i 2 S Steel is fre, juenth 
= en fro construction and in order to obtain a good quality of Penner 
he ra tin Inloudspeaker, needle indicator, Galvanometer etc. permanent magnets 
Wid js of the steel are used. 

£P. TeSSion Domains : In ferromagnetic substance every atom of it behaves like a 
‘AT apart fini magnet and this substance hasa large number of atoms in the group, 
tube kept which is called domain. In every domain about 10'8 to 102! atoms exist. Due 
to the collective contribution of these atoms a ferromagnetic substance has 

'the Poles asharp magnetism. ; 

Terrestrial magnetism : When any Magnetic compass (needle) is freely 
endent of nded through its centre of gravity (c.g,); then the compass remains 
suspel : 5 ‘ 

confined in the North-South direction. Thus, magnetic compass to remain 
are th static in a particular direction tells us about the presence of magnetic field 
field i on the earth's surface. This is called terrestrial magnetism. 
an it 
; tic lines of 
t, nick By the study of magne! Geographical _N i 
1etics. ‘ force the behaviour and character of Name ea Magnetic South 
the earth appears like a great magnet, 
a amuuich in which the magnetic North pole is 
pena oriented towards the geographical x 
may be A thpol Magnetic 
South poleand the magnetic South pole Equator 
sit the is oriented towards the geographical : 
tance is North pole: Magnetic North g 
ili : ical South 
pay Ifthemagneticneedleissuspended Geographical Sou 
freely through its c.g. and which is 
ith rise able to rotate in a vertical plane, then fel 
rature, itdoesn't remain horizontal but makes 
re the some angle with the horizontal. cangpapbieal 
are for Also if the freely suspended meridian 
magnetic needle is taken away from Magnetic 
bility : ay to South, then there are two meridian 
1/7. Places where the direction of the needle Cc A 
Curie mes vertical. Of these two placesat 
Netic ne place the North pole of the vertical a Je of the earth. 
ui + +h pole o! 
= ; "ing leans towards the earth is called ves gasses aoe towards the 
trie’, ean et place the south pole of the vertical needle ght line is drawn 


throupp led magnetic South pole. If an imaginary stray 


5 and magnetic 
Sit the centre of the earth joining magnetic pees axis of the 
Pole of the earth, then this straight line is calle 
reel % 
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earth. The angle between the magnetic axis with the geographical AXisig 
about 17°. Ultimately we can conclude that the magnetic and Beograph;, Of 
poles are different and separate. al 

Here two terms become significant to understand the terrestria 
magnetism in some more specific way. 

Magnetic meridian : It is a vertical plane containing the dire, 
magnetic force at a place of a freely suspended magnetic needle, Thus Plan 
OABM represents magnetic meridian. = 

Geographical meridian: It is a vertical plane through the Seographic. 1 
north and south direction at a place. Thus plane OACG represents 
geographical meridian in the figure. 

At any place of the earth, the magnetic field of the ear 
three parameters called magnetic elements. These are— 

(i) Angle of declination : At any place of the earth the an 
the geographical meridian and the magnetic meridian is called angle of 
declination. Obviously from the figure a is the angle of declination, 

(ii) Angle of dip or angle of inclination : At any place of the earth the 
angle between the direction of the total earth's magnetic field intensity ang 
the horizontal line in the magnetic meridian is called angle of dip or an, 
of inclination. Obviously from the figure 0 is angle of dip. Also at the oe 
of the earth angle of dip is 90°, while at the equator the angle of dip is 0°, 

(iii) Horizontal component of earth's magnetic field : The 
component of the entire magnetic field of the earth has different values at 


different places of the earth, but its avera 1 i 
' ge value at any particul, i 
assumed to be 0.4 Gauss or 0.4 x 10 Tesla. sli sa: 


Ction of 


th depends onthe 


gle between, 


horizontal 


»Aauses of earth's magnetic field : The cause 
is still a vague (unsettled) question. So man: 
Propounded time to time ani 


significant only upto very small extent. 
Gilbert in 1600 stated that 
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ous : 5 . 
eychoff's laws : Kirchoff in 1842 gave two laws which enable.us to 
the distribution of current in any electrical network of conductors. 


1. 
oF rchoff's laws are the consequences of two 


and Ki 


fundamental principles; 
. 0 fu ples; 
In foc. ciple of conservation of charge and the principle of conservation of 
the P These two laws are : 
enews nan electric circuit the algebraic sum of the 

rents meeting at any junction in the circuit is zero. 
cul 

pe: i-i, +i,-i,=0 

where, = (sigma) = sum 
i* iz=i,tiy 


ie. 

Thus the total current flowing toward a node (or junction) is equal to 
thetotal current flowing away from that junction. This is simply the charge 
conservation principle. When the currents in a circuit are steady, there can 
heii accumulation of charge at any point in the circuit. 

(i) Inany closed loop (closed conducting path in the circuit) of a circuit, 
the algebraic sum of the products of the current and the resistance in each 
part of the loop is equal to the algebraic sum of emf's in that loop. 

SiR=ZE where = (sigma) is the notation used for the sum. 


Thus, it is simply a statement of the law of conservation of energy. 
Application of Kirchoff's laws 

Whéatstone bridge : Wheatstone bridge 
is an arrangement of four resistances P, Q, 
S and R, which are joined in a closed chain 
ABCDA. 

A galvanometer of resistance G_ is 
connected across the diagonal BD and a cell E 
of emfe and internal resistance r is connected 
across AC. This whole arrangement is called 
a Wheatstone bridge. 

Condition for a balance in Wheatstone bridge : A wheatstone bridge 


is said to be balanced, when no current through the galvanometer is passed 
out. 


S 


Usually the wheatstone bridge is used for a rapid and accurate 
measurement of resistance. The post office box (P.O, box) and the meter 
ridge are the practical applications of the wheatstone bridge. 

sie Internal resistance of a cell : The resistance offered by the chemical 
cell es between the electrodes of the cell is called internal resistance of the 
ica Bee on the nature of the solution, and upon the current which is 
Tesistan, te cell. The car battery consists of an accumulator whose internal 
awhea ice is very small (about 0.01Q) and resistance can not be measured by 
itstone bridge, because of occurrence of insensitiveness. That's why 


Meter bridge to measure such small resistance. 


At the balance position s x 
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me more devices (instruments) 
= on de graph generator : ee is an peas bt apa je tigh 
in milli ind it is designe ; 
ee i oe a is brought pe the internal ona eh aholj, 
conductor, then all of its charges transfer.to.the hollow con: mie - 

(ii) Cyclotron: Acompact machine deviced by Lawrence = i ivingsto 
in 1932 to accelerate the positive ions like protons, sae anc S Particles is 
called cyclotron(orcyclicaccelerator).Butby thismachine ety 
charged particle (electron) cannot be accelerated because ri iC Mags 
starts to increase abruptly with increase of velocity. ; 

(iii) Betatron : The Betatron is a device through which a negatively 
charged particle (electron) is accelerated and gets sufficient ee even 
higher than the electrons (B-particles) emitted froma radioactive substance, 
Thebetatron-accelerated electronscanproduce X-rays soshortin wavelength 
and so penetrating in character as to surpass the gamma rays (y-rays) from 

a radioactive substance. 


(iv) Thermopile : It is one of the best known applications of the thermo- 


electric effect and it is a device through which small amount of thermal 
radiations are detected. 


(v) Bolometer : The basic Principle and function of the Bolometer is 
the same as that of a thermopile but it consists of a Piece of resistance wire 
forming one arm of a bridge. When it receives energy its temperature rises, 
consequently its resistance rises and the balance of the bridge is disturbed, 
The current so flows through the galvanometer and a relation between 


this current and the rate of the absorption of energy is usually formed by 
calibration. 


ow 


4. Some more terms related to the electrical circuits : 
(i) Load : Load is a device or element w 
a voltage source and thus the connection of 
short circuit between two points has a direct connection and to shortout a 


component a thick wire is connected and is parallel with it. Load has an 
infinite resistance for an open circuit. 


hich draws the current from 
a load reduces the voltage. A 


(iii) Admittance: 
admittance and it is re 
in a.c, circuit as cond 


The reciprocal of the impedance in 
Presented by Y. Thus, 
uctance plays in the d. 
VI. Modern Physics (Atomic 


Composition of matter : 
that every matte: 


experimental evidence 


a.c. circuit is called 
admittance plays the same role 
c. circuit, 


& Nuclear Physics) 


the primitive days it was assumed 
of small particles but there was no 
8arding to it. In 1803 Dalton asserted 


Since 


at that time re 
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and these are called fundamental (elementa: 
peut are also assumed to be made from quarks. Som: 
Lage eared along with the research and developm 
i cleat P! 
d at presen 


ry) particles. Of lately 

© more micro particles 
4 ent activiti = 

hysics which have been kept in the class of elements of Atomic 

t there are nearly 30 elementary particles. ry particles 


an 


(i) Electron: Firstly invented fundamental particleis electron. In 1897 the 
asically a negatively 


aeconesmvetedy | Thomaon Then sh 
artic! a central massi 
ca cleus and itis distributed in various energy level, and sue ey 
of the atom. ; 

The electron has a negative charge of 1.6 x 107 coulomb, while 
electronic mass (mass of the electron) is 9.1 x 10! kg. The electron is a 
ble fundamental particle. 

(ii) Proton = The proton is another fundamental particle which was 
invented by Goldsteinin 1919. Itis basically a positively charged particleand 
ithas a positive charge of 1.6 x 10° coulomb and the mass of the proton is 
1.6 x 102” kg. The proton is confined to the nucleus of the atom. The proton 
Iso another stable fundamental particle. ~ 

(iii) Neutron : This was invented in 1932 by James Chadwick. It is a 

neutral fundamental particle (no charge) confined to the nucleus. The mass 

of the neutron is approximately equal to that of the mass of the proton. 

Neutron is a unstable fundamental particle whose half life period is nearly 

of 17 minutes. It is utilised in life sciences and medical sciences frequently. 

Since it has no charge it is used in nuclear fission. 

(iv) Positron : It is a fundamental particle which has the same mass, anti- 
spinas that of the electron and opposite charge of the electron. Thus positron 
is also called positive electron. Also positron was the first fundamental 
particle in the form of anti-particle of the electron which was discovered in 

1932 by Anderson in a cloud chamber experiment exposed to the cosmic 

rays. When a positron comes to rest in matter, it is quickly annihilated by 
an electron resulting in two gamma photons (y-photons) 

eo + e => 2 
(positron) (electron) — (photon) 

(v) Neutrino : This fundamental particle was invented in 1930 by Pauli. 
This is a massless and chargeless fundamental particle. The antiparticle of 
the neutrino is called antineutrino which has anti-spin. 

(vi) Pi-meson (1-meson) ; It was invented in 1935 by H. Yukawa a 
Japanese physicist when he was propounding, Yukawa's meson theory 
of nuclear forces. The mechanism responsible for the strongly-attractive, 
non-electrical and non-gravitational, short-range nuclear forces between 
Aucleons (protons + neutrons) remained a mystry for a long time. In this 
regard Yukawa predicted the existence of a new fundamental particle called 
errata (x-meson) whose rest mass is about 230 times the rest aac 
Roloc (9.1 x 107! kg), He proposed a theory of nuclear forces W va 
neva x-mesons. According to this theory all nucleons SS ee 
pin ons) consists of identical cores surrounded by a cloud of one or a 

sons, The mesons may be neutral or may carry either a positive 0! 


stal 


isal 


a 
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negative charge equal to the electronic charge ~ af phe: as ae 
and x respectively. But x-meson is also a unstal Pani, 
oe geet d 
whose average life time is 10™ second. ; 
(vii) roca : The photon isa basic constituent of a oe pecttons a 
wave and has a discrete energy of ru in each quanta an’ Photon Move 
with velocity of light whose rest mass is zero. 


Miscellaneous : 


- r lamental particles whose intes 

Elementary particles : These are echipe sss peti partic. a 
structure cannot be described as a some nat 2, : . 

Anti-particles : Fermi-Dirac's relativistic quantum ae Of electron 

i he existence of an anti-particle. The anti-partic le of a giy, 
Sees hes exactly the same mass, spin and life time (if unstable) 
Brihe opposite charge if any. Further, the bg is the Spi 
and magnetic moment of an anti-particle is opposite to at of 
corresponding particle. Also when an anti-particle meets its particle, they 
mutually annihilate (destroy). , : 

ectron-volt : The electron-volt is a unit of energy in Atomic Physicg 
(or particle physics) and it is expressed as below, 
1 eV (electron-volt) = 1.6 x 10°" Joule. 

Cosmic rays: Cosmic raysare highly penetrating radiations consistin, 
of high energy atomic nuclei which are continuously coming from outer 
space. Every second about 10'® cosmic rays reach the earth's surface and 
they have a wide range of energy from 10? to 10'8 electron-volts, 

Elster and Geital in 1899 and Wilson in 1900 firstly detected the cosmic 
rays. They found that the charge on very well insulated electroscope 
always leaked away in time although there was no ionising agent nearby 
which could make the air conducting. It was then thought that the 
leakage of charge was due to the ionising radiation from the radioactive 
minerals in the earth. Victor Hess, in 1911 sent an electroscope in balloon 
and found that intensity of the unknown ionising radiation was larger 
at high altitudes of the surface of the earth. He therefore proposed that 
radiation has originated from somewhere outside the earth's atmosphere. 
The radiation was finally called cosmic rays by Milikan is 1925, Untila 


mystery has been sustained about the origin of the cosmic rays in the 
outer atmosphere. 


Planck's Quantum theory : Planck in 1900 introduced a totally new 
idea to explain the distribution of energy among various wavelengths of the 


black body (cavity) radiation. He assumed that the atoms of the walls of the 


cavity radiator behave like oscillators, each with a characteristic frequency 


of oscillation. These oscillator emit electromagnetic radiant energy into 


the cavity and also absorb the same from it and maintain an equilibrium 
state. 


Thus assumptions in this regard 

(i) An atomic oscillator can h; 
E=nhv 

where, v = frequency of the oscillator. 


are — 


ave only descrete energies given as 
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h =a constant called Planck’ 
0 Ick's 
n =an integer called quantum aan 
This implies that the oscillator can have only energies hy, 2h 
, 2hy, ........ and 


no energy between any of the two. Here the energy of the Oscillator is said 
it 


o the energy of a single quanta (photon) — F — = 
Scie, c= velocity o light ec Ree RAT “A 
4 = wavelength of the photon 
h = Planck's constant = 6.625 x 10-34 joule-second. 
photoelectric effect Light 
Theemissionofelectronsfromametallicsurface o 
illuminated with light (photon) of appropriate _Photocathode 
wavelength or frequency is called photoelectric 
effect. Anode 
In other words photoelectric effect is a 
phenomenon in which, when the light (photon) V} 


of appropriate wavelength or frequency incidents . 
on the metallic surface called photo cathode, then @ Potential 


due to the production of photo electrons, photo aes 
current is generated. By the use of visible light, 
only certain alkali metals like sodium, potassium 
etccanexhibit the phenomenon of the photoelectric {Ky 
effect but using high frequency electromagnetic radiations (X-rays or 
y-rays) almost metal can show the photoelectric effect. The photoelectric 
effect can also be exhibited by liquids and gases. But in liquid it is called 
electrolysis, while in the gas it is called ionization. It is also observed that 
the number of photoelectrons emitted per second (photo current) varies 
directly with the intensity of the incident light, but the energy (maximum) 
of the photo electrons is independent of the intensity of the incident light. 
The maximum energy of the liberated photo electrons only depends on the 
frequency of the incident light or its wavelength. Also this energy varies 
linearly with the frequency or inverse linearly with the wavelength of the 
incident light (photon) 

Some terms related to photoelectric effect : 

{) Work function (9) : The minimum energy of the incident photon 
Fequired to liberate an electron from a metallic surface is called photoelectric 
Work function (4). 

Thus for a photoelectric effect— Energy of radiation of photon = work 
function (4), 

Mi) Threshold frequency (v,) : The minimum frequency of the incident 
Tadiation of the photon which is just sufficient to liberate an electron from 
“Metallic surface is called threshold frequency (v,) for that metal. 


oa threshold frequency is nothing new but the frequency of the work 
ion, 
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ctric effect : 


So for a photoele: 
threshold frequency (Wo) the wavelength comresponding tog 
(iii) Threshold wavelengt shold wavelength (4,)- Tepresent, .* 


threshold frequency e: called ee phenomenon of photoelectric ete 
wi 
longest wavelength above 


asi 
rr 


es 


not possible. otoelectric effect, the Wavelengy, 
f a pho! 7 
Thus, for the oer is a elength (Ay). : pr 
radiation of photon = thresho! . That negative potential or voltage Whig. ete) 
Gv) Stopping potential (17 gh photo cell) 2e70 oF NO PhO elect, Set 
just makes the phot Se inde be reached on the oaeiie 2 sete be mag, wrote 
emitted from the photo ¢ then the electrons are repelled. This potentia is ( 
more and more negative then a lled electrons have the maxim, 
i called stopping potential (V,) and repe’ ) @ 
pean A 
kinetic energy. _ i 2 
Thus, this K.E. of a repelled electron is given by 2 MD vax. = eV, ( 
= v__ =maximum velocity of the > sour 
max. ( 
2eV~ = 
repelled photo electron = y/ ~~ Es ot : 
eo 8 
where; ¢ = electronic charge (1.6 = 10-1? coulomb) € 
m = mass of the electron (9.1 = 107! kg.) 2 3 ope 
A aH F v (y 
V, = stopping potential o Seyi ‘a 
Einstein's theory of photoelectric effect : Before Einstein's theory 
< various attempts were taken by the scientist to explain the phenomenon oi aa 
Ps a photoelectric effect on the basis of the wave-theory. But the predicted time : 
lag between the light exposure and emission of electrons was not confirmed f 
experimentally and so these explanations of wave theory were rejected. el 
r After the failure of the wave-theory Einstein propounded his theory ori 
# with the help of Planck's quantum theory. of! 
a” He explained that when a photon of appropriate frequency (ot the 
wavelength) incident: H 
incidents ona metallicsurface (photo cathode), then the energy thi 


of the corresponding photon is completely absorbed by the electron of the ms 


metallic surface in which the partial energy is utilised in ejecting the electron 
from the rest of surface and rest e 


mer; ineti + of the 
photo electron. 8Y appears as kinetic energy of th . 
a insite ios — explanation is totally based upon the in 
eory and the phenome: ty De be 
explained by the wave-theory. non of photo electric effect cannot 
Mathematically, 


Energy of incident Photon (hy) 
= work function (energy needed to eject the electron) + maximu™ 


K.E. of the elect™ 
2 


max. 


iv=o+ ime 
=e OF Mina, = IM + 2 mu 
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- 1 MU vax. 7 h(v- v,) 
ion is called Einstein’ ‘i 
qhis equation * Photoelectric €quation, 
ss v, = threshold frequency 
whe v= frequency 


| 


of incident Photon 
» = work function 


= hv, = he/>,, 


ct is called photo electric cell or Phot iq ndin 
ote electtic effects employed, the Phot BePon 
F (i) Photo-emissive cells. (ii) Photo-voltaic 
} (iii) Photo-conductive cells. (iv) Phi 


‘Oto-multiplier tubes. 
Applications of photoelectric cells ‘i 


cells. 


(i) The photoelectric cells are fr 


equently utilised in the reproduction of 
sound in the cinema and TV. 


night. 


(iv) In the strong room of banking institutions the photo cells are 
installed to identify the unwanted person. 

(v) In the space satellites ‘d which are charged in the 
day by solar energy, while at ni 


Compton gavea satisfactory ex: 
for the modified radiation. Com 
Process, the incident 
in the 


planation on the basis of quantum theory 
ipton assumed that during the scattering 
photon collides with a free electron (initially at rest) 
Scattering material. 


Incident > Scattered 
i Photon Electron photon 


3} 
C) 
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Incident photon transfers some of its energy to the Cleetre, 
with a velocity v in a direction making an angle » With the din is, 
incident photon. The photon itself with reduced energy ig sean 
direction 0 with the original direction. This scattered Photon Conan” 
scattered modified radiation. 

X-rays : X-rays are the short electromagnetic waves which ae Prog 
when rapidly moving electrons are stopped by the hea YY metallic targa 
tungsten, molybdenum, platinum ete, The metallic targets aru Madey” 
those which have high melting point, high atomic number and high ther 
conductivity. Nh, 

X-rays were firstly observed and produced by Prof. Wc. Roens on 
1895. X-rays were also referred to as Roentgen rays. Within three qe ; 
after Roentgen's discovery, X-rays were being put to use in a hospitay, i 
Vienna in connection with major surgical operations, 

The device through which X-rays are produced is called X-ray tut, 
There are two main types of the X-rays tube— 

(i) Roentgen X-rays tube : This is also called 8as filled X-rays tube . 


Whi, 
ine 


tity 


designed by Roentgen himself. Roentgen X-ray tube is the oldest and th,» 


first-made tube. 
(ii) Coolidge X-rays tube : Almost all the defects of Roentgen tube hay. 


been successfully removed in Coolidge-tube designed by W.D. Coolidge in | 


1913. At present Practically all the X-rays tubes used for surgical works and 
others are of Coolidge type and that's why Coolidge X-rays tube is called 
modern X-rays tube. 

Intensity and Quality of X-rays : The intensity of emitted X-rays is 
directly proportional to the number of electrons striking the target. This in 
turn depends upon the filament temperature, which can be controlled by 
the heating current. Thus by the variation of heating current, the intensity 
of X-rays beam can be controlled. 

The quality or penetrating power of X-rays depends upon the energy 
of the electrons bombarding the target. This energy (eV) is determined by 
the applied potential difference (V) between the cathode and the target. The 
larger the applied voltage, the larger the energy of bo, 
and hence the larger the Penetrating power of X-rays. 

Origin of X-rays : X-rays are Produced by bombarding high energy 
electrons on some heavy metals, Due to very large velocity, electrons 
penetrate well inside the atom of target metal and knock out one of the 
electrons of its innermost orbit like K, L- orbit, The vac Nt space is filled by 
the electron from the neighbouring outer shell and the balance of energy is 
sented watt a0 Xray photon. Sach X-taye atescate, characteristic X-rays, 
since these have discrete wavelengths depending ©N atomic number of the 


mbarding electrons 


target atom. 48 
X-rays are also produced due paper white PPaB® (decvleration) of the 

. ive rise ni rT le xX. - 
electrons which give rise oe minimum) to ai Whose wavelength 
varies from a certain minimum (1 & Possible values up to 


2= 250A. ~ 
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properties : 
j) X-rays are electromagnetic Wave: 
ep A. Thus, the wavelength of x 
ay" ayshavingsmaller wavelength uptoabeg 
itis called hard X-rays, while X-ray 
an 10 A are less energetic and it is call 
ten ii) X-rays photon is electrical] 
rere x 10° m/second), as no defl 
ie electric and magnetic field. 
: (iv) X-rays exhibit wave and Particle both as 
(vy) The penetrating power of X-ray 
many substances such as paper, cardbo, 
sheet, concrete walls etc. 


'S Of ve: short w 
7 : avelengths f 
“Tays has the Order of | * $from0.1. 


(10 A aremo, i 
i j re energetic 
S having larger Wavel tb 
engt! e 
led soft X-rays. nina 
Neutral and trave 


Is with the spee, 
lection takes Place ee of 


ON Passing through 


pect ver 
sis very highsothe: 
ard, flesh, blood, le. 


Y Prominently. 

Ycan pass through 
‘ather, wood, Metal 
(vi) Although X-rays are strongly absorbed by the lead and bones, 
sbsorption of X-rays increases with increase in the thicknes: 


‘Sand the increase 
in the atomic number of atoms in the medium, 


(vii) X-rays show optical Phenomena like 
refraction and polarisation etc. very easily like the visible light, 

(viii) X-rays are used in the research work 
structure of the crystals, arrangement of the 
matter and their general behaviour, 

Moseley's law : It states that the fre 
varies directly to the square of the 
it 


interference, diffraction, 


and in the study of the 
atoms and molecules of the 


quency of the characteristic X-rays 


atomic number of the element emitting 


Thus frequency (v) x (Z —b)?? 
ie.vsa(Z-byP 
where, Z is 


the atomic number and a, b are constants. 

Bragg's law : A very specific study of X-rays 
diffraction from the crystals of the solid was 
done by British scientist team of father and son, 
si W. H. Bragg and Sir Lawrence Bragg. They O40 f. 
peinted out that atoms of the crystalline solid =~ A 
are arranged in a regular pattern and that a set at oe No 
ofeqguidistant planes can be drawn through the 
“rystal. Such planes are called Bragg's planes 
and their separation as Bragg’s spacing. 


ion f ected by the crystals 
Bragy’s law explains the condition for X-rays reflected by the cry 


to Cause constructive interference. 


i erence Bragg 
iti for c ctive interference Br. 
Applying the usual condition for constructive 


obtained the relation; 
2d sind = ni, ; where 
: consecutive planes. 
d= separation between two consecutive pla’ 
+. ~ wavelength of X-rays beam. 
"= glancing angle. : 
"~ order of interference maxima. 
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During the X-rays production nearly 99.8% energy of the ine 
beam of the electrons on the target is converted into the ros which js vat 
to the metallic target, and only 0.2% energy appears as X-rays, Roentgent 
the unit of X-ray dose. ; i) 

de-Broglie hypothesis of matter waves : rhe weve [netry OF fips 
successfully explained the phenomena like interfe ence di raction ete, f, i 
failed to explain the phenomena like photo lect Fa eampton hogy 
etc. These phenomena although explained on the asis ol Planck's, FMantyy, 
theory. According to the quantum theory a beam of light of frequency Vis 
composed through the tiny discrete packets called photon: ch havin, 
an energy hv, where h is Planck's constant. Thus, light possesses is dual 
character, behaving as a wave as well a particle (photon). 

Similar to the dual character of light, de-Broglie in 1924 introduce, 
hypothesis that all the material particles in motion possess a wave character 
also. According to de-Broglie micro subatomic particles like electron, Proton, 
neutron etc. can be associated or interpreted as waves. These wayos 
called matter waves or de-Broglie waves. 


| the 


are 


de-Broglie wavelength of matter waves is expressed as 2. = 3 
where, h = Planck's constant P 
p = momentum of the photon 
If an electron is accelerated through a p.d V from rest, the 
aquired by the electron say, v (non-relativistically) 


: m,v? = eV ;m, = rest mass of the electron 


Nn velocity 


=> 


i.e. v= 


But de-Broglie wavelength, A = ie rere a 
P my mu 
Thus A =—___ ___h__ 
2myeV 


rn __ 6.625 x19°4 
V¥2x91x10"" y 16x19 
i 


experiment gave th 
wave nature 


The Da visson-Germer 


de-Broglie hypothesis of the @ direct verification of 


of the moving Particles. 


= we : This principle was described by 

“can Measure either the position or 

ai eer degree Of accuracy (within 

sie ee ‘ 1S Impossible to measure both 
neously with unlimited accuracy. 

8N even an ideal experimental device to 

ion x and the corresponding component 
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toh 
(a particle, there will he 
annum Pe “OU Uncertain 
, ie" ne en an uncertainty of AP, ty the MOoMentunny iy h ih AAs ae 
sition Planck's constant ‘ PM.“ N/an 
shi 
jer 


uncertainty principle states 
phos: 


product of the uncertainty Ay in the Ponition of 
phe 


: a body at some 
ynd the uncertainty Ap an ifs Component of Momentum at the - anne 
asta jqual (oor greater Uren dr / aoe aa 
se 
stant! ve . otahuced a 
0 one quantity ts tried to be measured « xactly, then other Will becorne 
‘i tely uncertain and vice-versa, 
amps 
co 


tomic models : Matter despite its appe. 

a «ca definite particle structure on a 
pial sarticles of matter are called atoms, 
ulti ituted through electrons, protons 


arance of being, Continuous, 


Microscopic level and the 


‘Today an atom is assumed to 
sand neutrons 
pe cor 


The first information about the structure of atom c¢ 

covery invention) of electron in 1897, when it became known that all 
disce contain the negatively charged electrons, Sidce matter is electric ally 
a it was inferred that atoms must also contain positively charged 
Lear Also an electron was found to be thousands of times lighter than 
He . atom. This implies that the positive charge of an atom carries, 
nearly the entire mass. The radius of the 


tom was estimated to be of the 
rder of 10.1" meter from the kinetic theory of matter. 
° 
Thus, to-Rnow the entire aspect of the 


atom, various models were 
propounded as given below : 


ame from the 


(i) Thomson's atomic model : Thomson in 1904, supgested that 
isa uniform sphere of a Positively charged mate 
are embeded in such number as to balance Ge Electron 
and neutralize the positive charges. The model : 

though was soon discarded as it was in complete 
disagreement with expe 


anatom 
rial in which electrons 


Positively 
charged 
material 


rents on the large-angle 
scattering of a-particles by the matter. 


(ii) Rutherford's atomic model : Rutherford suggested that in an atom 
the entire positive charge and nearly 


all of its mass are concentrated at the 
centre of the atom in a small volume known as the nucleus of the 


The electrons revolve around the nucleus in the planetary orbits at a larger 
distance compared with the size of the nucleus. The orbital 
motion was assumed because without it the electrons will 


fall into the nucleus under the electrostatic attraction and the 
atom will collapse. 


atom. 


p “© 


28 


This model was in fact based upon the results of a- Qs Q, 


Particles scattering experiment. Most of the a-particles aa 
falling feat : ticall Electre 

8 Upon the metallic foil go through the atoms practically ae 
undeviated because the atoms are largely hollow and the electrons due 
to their little mass do not appreciably affect the motion of the ineidentise 
Particles. Those Particles which pass close to the (positively charged) nucleus 
lowe: 


; , se > rough 
1 Ver experience st rong electrostatic repulsion and are scattered throug) 
Sarge angle. 
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imental 

But Rutherford's model despite the strong ‘De cohatenty ee = 
certain difficulties. The revolving Oe else one according to aay 
(centripetal) towards the oe = eaiate eheiey int wc 

a tic theory will constan' . Bal ‘ : 
el wives. Hence the electrons a ae Ae oe Ou 
and will fall into the nucleus and the atom rie die tlectron: can atticy 
atom doesn't collapse. Also in Rutherford's se emifcontnueas rane’ 
in orbits of all possible zat? and so ‘aapbrenee wiharatinelile at 

f all the frequencies. But the experi zach eee 
anit line sine of radiation of only Fail fixed frequencies in 
f 1s thi discarded. 
form. Thus this model was also : 

(iii) Bohr's (Quantum) atomic model : In oe ms Sg aney 
and bold idea of atomic structure in order to explain = . i oe the atom 
and the emission of sharp spectral lines. He propose a re 
modifications in Rutherford's model which were contrary to the cla; 
electromagnetic theory. 


G 
‘Ong 
» O8en 
discret, 


0 
SSical 
(a) The electrons can revolve around the nucleus only in certain fixed 
orbits and they do not radiate energy while they remain in these Permitteg 
orbits, and the atom is stable. The permitted orbits are thosein whichangula, 
momentum of the electron is quantized and this angular momentum (myr) 

P h 

of the electron is an integral multiple of OF 


This, mor = es where n = quantum number 

* h = Planck's constant 
(b) The emission (or absorption) of the radiation b 
place when an electron jumps from one quantized 
(permitted) orbit to another. The radiation is emitted 
(or absorbed) as a single photon (quantum) whose 
energy hv is equal to the difference in energy AE of 
the electron in the two orbits involved. 


Thus, AE = hy, 
where, y 


y the atom takes 


= frequency of emitte 


Hence, the Spectrum of the atom will have certain fixed frequencies. 
The main objection against the Bohr's model w 
nd 


were entirely arbitrary a could only be justifie 
results. 


d or absorbed radiation 


as that its assumptions 
d by the experimental 
Bohr's atomic model 


lack of explaining the intensity of th 
lines, spectra of compl 

Vector model was dev 
were lacked in the 


ms of the source are split in 
c 


called Zeeman effect. He field on the atomic Specteall lines? 
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Effect: When astrong bea 
nt 


Frey Spectral 
inates a gas, aliquid or 1 ete 
attered in all directions, F Scattered light is 
: ‘quencies as the incident beam (called 
(eh lines) and also certain weak lines of the changed frequencies. This 
gaylieg i snof additional new lines is called Ramaneffect, and lines are called 
F eed The Raman lines correspond: ing (Rayliegh) 
aman rsymmetrically on both sides of t ing line. The lines on the 
jine Se ericy side of the exciting line are'called Stokes lines, while those on 
towne frequency side are called anti-stokes lines, The anti-stokes Raman 
the hig each weaker than stokes Raman lines, 
tines oi displacement (in cm™) of the 
LBs of the later. If an another lig 
frequen is used, then another Raman | 
5 Se substance. However, the displ. 
scatters same. For different scattering su 
are the i ‘magnitudes. Thus, the Raman d. 
different mabe 
of the scattering, substance. 


i! clusion principle : The electrons in an atom are distributed 
ane a? among various shells and sub-shells. This distribution 
beara principle given by Pauli in 1925. This is called Pauli's 
Lana principle. This states that no two electrons i 
ns same quantum state. This concludes that no 
es 
ae set of the four quantum eee There 
ecification actually explains in detai 
al and sub-shell which are called quantum numbers. There are four 
sini numbers - principal quantum number (7). Orbital or azimuthal 
ait number (/), spin quantum number (s) and magnetic quantum 
number (m)). 


Radioactivity : Radioactivity is in fact a chance di er 
Becquerel, a French scientist. In 189 


ing to each excit 
he exciti 


lines are independent of the 
ht source with a different line- 


lines are obtained for the same 
acements from the exciting lines 
bstances, the displace 


ements have 
isplacements are the characteristic 


are certain numbers whose 
configuration of the electrons in 


pad ium, polonium etc. and their salts also et 
similar Penetrating radiations. Such elements are said to be epcretciy DL 
“spontaneous emission of the radiation is called radipectiyi a opaque 
Suc] Spontaneous invisible radiations also penetrate erone tate 
Substances which ionise the gases and affects the photograp! : sabes 
© Property associated with the emission of this oe : oe Sage) 
Ons are called radioactive rays or Becquerel_rays | i acpesult OF He 
Y was the first to suggest that this type of radiation ea Rutherford 
“ansformation Of a unstable nucleus to a more stable nu ss iaenitbed 65) 
dined the effect of electric mt magnetic fields on the radiation emitted by 
Sifferent Tadioactive substances. He observed that the ra‘ = 


"adiati 
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ae The disintegration occurs at rand, 7 
. . . om an 
first is simply just a matter of chance. id which atom would 


Gi) 


tegrate 
s (iv) The rate of disintegration of a particular substance (i 
integrating per second )atany instant is proportion ated 
alto 


number of 
henumber 


atoms present al that ant. 
of arom ° -_ 
» number of atoms present in a radioactive s. 
Nbe the nu ° ih ca 
i and que thenumber theta integrates in a short interval dt Then the 
- integration is ~ “7 ich is * - Then the 
rate or disintegration ~ which is proportional to N ie. 
iN an ake 
dN _)N. where; A is called decay cor aioe 
“a apes y constant. (—ve sign indicates that 
atoms decay with time). 
dN __) dt. 
N 


2 
fl 

Zz 
® 


On integration and simplification, 
where, Ny = number of atoms in 
the begining. 


z 


2 
N=number of atomsat the E t N 
time f. a = 
This equation shows that the 3% N 
number of atoms of a given radioactive 9 € a ie 
substancedecreasesexponentially with Za N 


time(i.e. morerapidlyatfirstandslowly 4 ‘ 
afterwards). This is called Rutherford- fo) 5 
Soddy law of the radioactive decay. T 2T 31 AT 


Half life period : The atoms of 
a radioactive substance undergo continuous decay so that their number 


goes on decreasing. The time-interval T in which the mass of a radioactive 
substance or the number of its atoms is reduced to half its initial value is 


called the half-life period of that substance. 

The half life period of a radioactive substance is constant, but it is 
different for different substances. 

As by Rutherford-Soddy law; 


where, 2 is the decay constant. 


Time —> 


N, 
Now, let T be the half life period of any substance then N= me 
N, 
0 | 
Thus 7 Nye a 
= AT=log2 (.t=T) 


log 2 
T= °8.* 0.693 
Ly h 
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Ve emission occurs spontaneously and ¢ 


wt vnby the physical means such as eh 


whl 


Annot be speede 
ANKE Of pre, 


‘dup or 


<t “sure, temperature 


ot \ the disintegration occurs at random 


: and whi 
mply justam ai 


i 
it . } 
“i atter of chance, 


les atom wi 


ey inte i [ i 

i Ay the Fale of disintegration of a particular subst 
i) jiintegrating persecond) atany 
vase : present at that instant, 


ALD 


ance (i.e. number of 


Mslantis proportional tothe number 


awn 


a ihe nit ina radioactive substance 
uw an be the number that disintegrates in a short inte 


number of atoms pr at any instant 
tval dt. Then the 
7 which is proportional to N ie. 


pau 


sot disintegration is — 
‘ 


yt 


_ AN, where; his called decay constant. (ve sign indicates that 
! Hy $ 
ons Qeeay with time). 


we WN Kat 


ay 


On integration and simplification, N= Ne 
4 fh 


where, Ny number of atoms in No 
the begining. 4 
N© number of atoms at the g i N 
time f. a5 2 | 
This equation shows that the 33 N ! 
numberof atoms of agiven radioactive 9 & rs 
substancedecreasesexponentially with Zz N 
time(ie.more rapidly attirstandslowly 7. 
attenwards), This is called Rutherford- O T oF 3r 4ar 


Soddy law of the radioactive decay. 

Half life period : The atoms of 
a radioactive substance undergo continuous decay so that their number 
goes on decreasing. The time-interval T in which the mass of a radioactive 
substance or the number of its atoms is reduced to half its initial value is 
called the half-life period of that substance. 


The half life period of a radioactive substance is constant, but it is 
diferent for different substances. 


As by Rutherford-Soddy law; 
MAN = Ne 


where, A is the decay constant. 


N 
0 
Now, let T be the half life period of any substance then N = = 


N 
Thus > =N,e™ = 
= AT=log2 ( 
I 
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x4 —> ya 
> z z+y + B+ 8. 
(parent nucles) (daughter nucleus) 
Ald 14 = 
jmilarlyy 6 NBS e 
a 2 
gt — Pah + B+. 
Radi xcess neutrons (high v, 
agelei havINg EXCESS gh value of n/p rati 
a p-emission- P ratio) are found to 


:W i 

decay ? When a parent atom emits gamma rays, no cha ii 

= these are neutral rays, so no change in mass number and ae he 
a atomic 


) the form of photon and its emission changes the nucleu: 
S iS 


ergy in 
cited state (high energy state) to a less excited (lower energy state) 


paving ene 


en 
fomanes 
etate- 4 dioacti 
Theabove mechanism ofra ioactive transformations (a, B and y-decays) 

ecalled Soddv-Fajan'’s group displacement laws. : 

a . + 

Radioactive series : Practically all the natural radioactive elements lie 
inthe range of atomic numbers from Z = 83 to Z = 92. The nuclei of these 
ments are unstable and disintegrate by ejecting either an a-particle or a 
particle. By ejection of a, B-particles new atoms are formed and if these 
ble nuclei then further emission also takes place, until 


atoms have also unstal 
stable nuclei is not to be found and a series of radioactive elements are 


obtained called radioactive series. 

There are four radioactive series (UTAN)— 

(i) Uranium Series : In this series the parent element is uranium- 9, 
andthe end product of this series after the the emission of six a-particles and 
fiveB-particles isobtained asradium lead (Pb?) which isindistinguishable 
chemically from the ordinary lead and itis a stable isotope of the lead. 

(ii) Thorium Series : The parent element of this series is Thorium - 
alit™. It goes through a series of transformations in many respects similar 
tothe uranium series and ends witha stable isotope of lead (gPb™).- 

(iii) Actinium Series : The parent element of this series is an isotope of 
Uranium called Actino-Uranium- a and its end productisagaina stable 


isotope of lead (gPP°™”). 

(iv) Neptunium Series : With the discovery of the unstable transuranic 
elements (the elements of atomic number greater than 92 are called 
transurenic elements), another radioactive series was traced out. This is 
called Neptunium series after its longest-lived member Neptunium. Its 
origin is traced back to plutonium and it doesn't end ina stable isotope of 
lead but in the stable isotope of Bismuth (3817). 

Activity of radioactive substance and its units : The activity of/a 
sample of any radioactive material is the rate at which its constituentatoms 
aiintegrate. Thus if dN be the number of atoms which disintegrate during 

me-interval dt, the activity of the sample will be given by 
dN 


Scanned by cametanier 


ele 


Us 


The negative sign indicates that the number of atoms is ids sie 

. * 
Btn traditional unit of the activity is curie and 1 curie (Ci). - 
disintegrations/ second. - i 

An another unit of the activity is Rutherford 

disintegrations/second. 

SI unit of the activity is the becquerel ( 

disintegration /second. 

Thus 1 Ci =3.7 x 10! Bq. 

Artificial radioactivity : The idea of artificial tadioa 
conceived by I. Curie and F. Juliot. Hence I. Curi & F, 
to be the real inventor of artificial radioactivity. The 
in which natural disintegration of nucleus occurs are heavier linn 
Rutherford took the attempt and became successful in making a ti 
nucleus ofordinary nitrogen by the bombardment of fast Moving o-parist*® 
This phenomenon of making a stable nucleus into an unstable n, cles, 


st A as : Ucleys 5, 
the artificial means is called artificial radioactivity or induced radioactiy” 
or man-made radioactivity. ity 


ay 
Bq) and 1 becquere} (Bq) 
=I 


ctivity Was f 

Juliot Were = firsy, 

Tadioactive el me, 
Nis 


Thus, when a nitrogen nucleus GN") is struck b 

@ proton (,H') is ejected leaving the recoiling oxygen 
yNu + Het =% jo” pe 7H 
Nitrogen _a-particle Oxygen isotope proton 
Rutherford thereby transformed ordinary ni 

of oxygen. This was the first artificial nuclear 


Carbon dating : The idea of the carbon d. 


Y an a-particle ( Het) 
nucleus (,0"). ae 


6C'*inall living organisms reaches 


6 
me. By measuring the ratio of 


Shapes ; The Rutherford @-particle scattering 
f an atom is concentrated within a 

tre which is called nucleus of the 
eutrons ac be ae Sv be trnents oe 
s e Scattering Particles, have been 


Ting tells us about 


© shown ‘th; 
=“ at 
lumber of nucleons 


then the volume will be 4/3xR 


Thus, R= Ry AS. 
The value of the 
21.2% 10° m 
Here, the length 107" m is describe. 
ti 1 
soR'=R, A3 = 1.2 AS fi, for the all nuclear radii. 1 is i 
from nucleus to nucleus but their order is of 107!5 sikey sap rae 
purposes atomic nuclei are assumed to be spherical. ee ee 
Packing fraction : The masses of the all atomi i 
all atomic isotope: ve si 
to the whole numbers, but not exactly the whole numbers, The uitie —— 
be erence 


ween the actual atomic mass M i . ss 
pee as the packing fraction P of ei and its mass number is 
M-A 
Thus, P=" 
The packing fraction is positive for the isotopes of very low and very high 
mass numbers and negative for the rest. It is zero for ,C'?. pene 
Mass defect and Binding energy : The massesof all thestable nucleiiare 
less than the sum of the masses of their constituent particles (protons and 
neutrons) in the free state. This means that when the protons and neutrons 
combine to form a nucleus, a loss of mass results. The missing, mass is 
released in the form of energy when the nucleus is formed. 
If Am be the missing mass in the formation of a nucleus, the energy 
released AE will be given by Einstein's mass energy equivalent relation; 
AE = Amc’. 
where, c is the speed of light. 
The missing mass (Am)is called the 
(AE) is called binding energy of the nu 
energy that must be supplied to the nu 
Particles, More binding energy means 
nucleus is larger. Thus binding energy is 
stability of the nucleus. 
Practical units for mass energy equiv 
Hei of the fundamental (elementary) par 
ean of unified mass unit (11), defined as one tw 
normal carbon atom (,C'). 
Also 1 u = 1.67 x 10°” kg- 
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constant R, is experi 
0 Perimentally found i 
which is given b: 
y 


‘das 1 femtometer (fm) or 1 fermi. 


mass defect and itsenergy equivalent 
cleus. Here AE would is the actual 
cleus to break into its constituent 
the energy required to break the 
a measuring parameter of the 


alence : In nuclear physics, the 
ticles is generally expressed in 
elfth (1 /12th) of the mass 


jred by an electron in falling 
acquired 


9 joule. — 
Ans 1eV= 1.6 x 10" ae unified mass unit is expresseq As 
; i energy fly) 
The equivalent V = 931.5 MeV. (exactly nA can 
1u= 931 Me' 39 two German scien — a 
Nuclear fission : In 19: type of nuclear reaction. They ‘Ound tha 

H danew 

in discoveres 


Whe, 
ith aneutron then, th, 
Strassma (,,U™5) is bombarded “eo oe emda 
i . 
. ps equal fragments with the r 

lits up i to almo: 
splits up in 


e uty, 
bout 200 MeV) per 99 U3 be . 
dous amount of energy (a n 
and tremendou: 0 


r fission. 
ion is called nuclea ; ; 
a nuclear reaction is in whicha heavy nucleus ‘pi ts heh twon, a 
Thus, the tS ae witha tremendous release Nergy ang 
early comparal aa 
Pat is called nuclear Assion ; 
One of the typical fission reaction is— ; i. 
, 144 8 1" + AE (299 
U4 Ws (,U?) > 56a + 36Kr + 3, Mev) 
2 0 2 
' aa trons take part and th 
Inthe fission process of ,.U’ slow noi ere a 
arenotalways barium and krypton, som YY p 


occur. The average number of neutrons which are released j, 
fission is 2.5, 


eir Products 
the fragment, 
n the Uranium 


ti ‘ause further atoms of uranium to 
undergo fission and in 

fission explosion, Thus, 
time teleasing aneno; 
releases nearly 2 x 197 


€ gram of. U7: On fission 
Kilo calorie of energy, 
" The ratio Of the rate of Production of neutrons to the rate of their 
Presid 1s called the Teproduction factor (k). TE k is less than 1, the 
ain Teaction Willnotbe Sustained, at, 1, the Teaction Willjustbe sustained 
and if kis 8reater than 1, € Teaction ill su, in 
Types of Nuclear fiss : issi ; 
namely. ton : The fission chain Teaction is of two types 
(a) Controlled ¢ aii i 
Nn reacti, issi ‘ 
slowly and in balan “sion chain reaction wi ich proceeds 
d manne; P 
energy Teleaseg Nn be cont 11 va », Plosion and in which the 
Nuclear Teac} Per, “Sntrolled “Nain reaction. 
nla clear Po ty. Principle Which are the main sources 
Place. In Nuclear Teactor ontrolle Nuclear cha; ion takes 
to &enerate I i en a teh ee eoonil 
ne ® le tric lease through the fission is used 
e 
2 "er plants for the generation of 
aTious Countries Of the world. 
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ie 5 _posccomoei of the nuclear Teactor: 
¢ a guel : The elements undergoin, Hiss a: 
“toy : Peome common fuels are afanives nha at P, fa are: 
Seq “8 fae ‘and plutonium isotope P1239, Pee Uy 
oror® : Moderators are used to slow q 
tor: a lown th i 
eat high velocity range. Some common Tigderston — 
&raphite, 


dah cy 
Na, hav eryllium, beryllium oxid 
Ung 4. "T which Maier, beryllium, beryllium oxide and Some organic fi 
th, Sent 3f neutrons is also called th isan anic liquids, 
—— down © ermalisation of the nh 
eutrons, 
it removes the tremend 
nt: Acoolant Ndous amount of heat d ped 
NUcle; tron, NC whe reactor COTE. Through a heat exchanger, the coclant.aee 
Sug, inside the secondary thermal system of the reactor. WatSHSteanyy Halli, 
t yi 
bs Wo nug o. ‘ The control rod: din ir 
a :Thec 'S are used in initiat; . 
3) me lei rol rods In initiating and stopping the 


sy) Cont! a 
Co cer fission reactions of the nuclear reactor. Due to large absorption 
wi 


m gs-section area, 3 : 
4 rol rods are inserted in the reactor unit, tl ‘ey absorb the fast 


90 Mey) j Mi neutrons anh the chain reaction ceases, 
Prog v) Radiation protective bee ool :In a nuclear reactor large amount 
fragme fs of penetrating radiations ike y-rays in addition to the neutrons are also 
; ents erated. These radiations pose a danger to the technicians working 
Uranium, ground the reactor. Hence a reactor is always surrounded by a thick shield 
jn the form of concrete wall many meters thick (lined with lead) to absorb 
T fission these radiations and prevent them from the leakage to the adjacent areas, 
: nuclear Types of fission reactors : 
oe @ Homogenous and Heterogeneous reactors : Basically both are fission 
Span of reactors but in homogeneous type, fuel and moderator are mixed to form 
‘fission amixture, while in heterogeneous type fuel and moderator are separately 
carried out in the steel tubes. 
f their (ii) Fast breeder reactors 7A nuclear reactor that breeds (produces) more 
1, the fissile material than it consumes is called breeder reactor. These reactors 
dined are much more economical than other type of reactors as they consume 
raw fuel like Th? and U**, ,,Th?>? is not fissionable but through a fast 
; breeder reactor it is converted to U3 which is a very good nuclear fuel. 
types Similarly U*** is converted to Pu? (Plutonium) which is very useful 
fissionable material. Owing to a very high temperature about 9000°C in 
eeds the core, a molten metal is used as coolant. 
the (>) Uncontrolled or Explosive chain reaction : A nuclear chain 
faction in which fission neutrons keep on increasing until the whole of 
res le fissionable material is consumed is knownas explosive or uncontrolled 
kes Teaction, 
pe si “reaction proceeds very quickly with theliberation ofhuge ee 
-8Y ina short time. An atom bomb works on this principle an 


Pr wae 
ie ¢xample of the uncontrolled / explosive fission. 
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jon: or more light Nucle; 

Nuclear ees on a sage nucle! thevitg Wig 
high speeds a The mass of the product Nucleus jg leer Prog, 
called nt the nuclei which are fused. The lost Mass ig conti ‘ 
of the nike is released in the form sion energy, oh 
energy abi ergy output in a fusion reaction is 5 24.6 Mev id 
less phase released in the fission ofa U ~‘Aucleus wh, 
MeV. But this doesn't mean that the fusion : a 
the fission. The number of deutrons (reactants 
of heavy hydrogen is much larger than the nu 
uranium, Thus, the energy output per unit mass of the 


Mater} 
is much more in the case of fusion of th 


al co, 
e light nuclei than in 
fission of heavy nuclei, 


the case ory, 
The process Tesp 

and here four hydre 
nucleus, 


onsible for the solar energy is the fusion Of light Nude 
gen nuclei fuse together directly to form a heliun, 


+28" + 2+ ae (24.6 Mev) 
very difficult to carry 
arged, so they will repel one another stro; 
Very close together not only by the high Pre: 
h kinetic energies o; 5 

Ivin is required, Such hi 
Sun and stars i 


fission bomb, 7 
nuclei, the 


4,H' > Het 
The fusion Process is 
are Positiy ely ch, 
Must be brought 
with hig 


Process is cal] 
as therme nucle 
Materials (hydro, 
ae Strippe, 
es which 


energy 


sen, deutron, tritum etc) be 
ong with the Nuclei, these 
4s Called Plasma (fo 


ve like an ionised 
urth state of Matter), 
a confinement and Oo; 


come ionised 
‘dand ; 


Plasm 
Which can 


ternatin 


'& Magnetic 
™e8a ampere 


y he plasma ni healed tokamak. Such 
centre Of the ontaine; fee a and compels it 
By such Methodology and SoMe oF eT alte, a 

of development lowards the formation of nucha tive Ways, the path 

“eur hed The nuc lear tuel of the tusion ree tOisish” fusion mactors was 

+ found abund NY in theoe: ans orseas, T} 5 th ny Water (D0) which 

eerily sorted out if the fusion FEACLOES becgn | Woute ri 
Nd devel "PMENL activities 


"er Crisis could 
The research 
nda Prolotype of 

2 bricateg by France 


Perative 
nN this re, Par, © 
but itis vet t 


Togenbo, 
Of Nuclear fusion 


Mb Work, 
1000 times Mong ithe 


Vand it is @PProximately 


Principle 


Werful than 
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coatir 
decor 
FP 
subst 
light, 
emit 
long: 
and | 
On } 


comy 

1 
Cali) 
in y; 


yr the start ofnuclearfusion,an ext 
Maretrsorgees Tenors nee 
ig of a hydrogen bomb, an atom bomb ( Be eke conditio 
The hydrogen bomb has no limitation like ion bomb) is used 
plode unless it is ignited as uncontrolled mudora and it 


le: 8 
he source of stellar energy (i.e. the ene ar fission, 


The temperature of the sun's core ie cay mae by the sin 
4 an ot 
lium. Although es 


mer: 


jon is U 
ra stars). TY 
ane irs by fusing the four’ hydrogen nuclei into hel 

ifferent processes by w' ich reactions F 
aif roton cycle and a carbon-nitrogen cycle mathe stellbe condition-a 
Proth the cases comes out to be the same (about 24.6 ee released 


3h in ae 
2 ty, The sun is radiating energy at the rate of 10° J sec-!. Thus, the lo: 5 
iy a SS Of 


4 hy}: , matter occurrence from the sun is 4 x 10° 
‘ty Bites a very large mass (10° kg) which ai parler 4 
rs. 

de yea juorescence : There are various types of substances occurring in o' 
ce nature and ona few of them if a ultraviolet light of smaller wate “th 
but bey put larger frequency incidents, then it is absorbed by them and emit a Tight 
C of of longer wavelength (shorter frequency) this incident or phenomenon is 
‘on called fluorescence and the corresponding substances are called fluorescent 
eles substances. 
sion : The examples of fluorescent substances are fluorspar, petrol, quinine 
din sulphate, uranium oxide etc. To detect X-rays we use barium platino cyanide 
“usi ie which is a sensitive fluorescent substance on passing X-rays, through which 
strong it absorbs the X-rays and emits green light. Today in tube-light, the inner 

; coating of fluorescent substances are laminated to get a fascinating and 
= decorative flavour of the light. 
S Phosphorescence : As from the basic characteristic of fluorescence, 
F | substances which emit light until they are in absorbing position of suitable 
Z light of lower wavelength. But there are also some substances which not only 

“J emit the incident light at glance but is also remain emitting for some more 
i longertime, even whileitsincidenceisstopped. Thisiscalled phosphorescence 
ich and the corresponding substances are called phosphorescent substances. 
* On heating, the ability and quality of the phosphorescent substance is 

completely destroyed. 

if The examples of the phosphorescent substances are zinc sulphide, 
F calcium sulphide, barium sulphide etc. Today in the needle of watches and 
d in various hoarding boards employed for the advertising and marketing 
h purposes the lamination of the phosphorescent substances are used. These 
f needles and hoarding boards absorb sunlight in the day and shine in very 


glazy and fascinating way in the night. 

_ -Sdperconductivity : The phenomenon of superconductivity was 
firstly invented in 1911 by a Dutch physicist K. Onnes. He experimentally 
eeerved that the electrical resistance of some metals, alloys and Lenore 

Tops suddenly to zero when the specimen is cooled down below a cer 
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led transition temperature (T,,). This phenomenon ig 

aay and the specimen cooled down is called Supercon, ual 
He also observed that resistance of the mercury vanishes completely ata: me 
The critical (transition) temperature (TQ) below which a material unde, 

a transition from a state of normal conductivity to a superconductivity ® 
different for different materials. The normal good conductors like Cu 5 
Au, Li, Na, K etc. do not exhibit the phenomenon of superconductivity ey, & 
at more and more lower temperature. Thus, these are called normal metal 
This implies that in general not all materials are superconducting, . 

Since the superconducting state of a material is characterised by the a 
electrical resistance even in the absence of an applied voltage and the curr 
can persist for years without any detectable decay. A bulk SUPErCONducto, 
in a weak magnetic field acts like a perfect diamagnet with zero Magnetic 
field into the interior. If a super conducting material is kept in a magne, 
field and then cooled down below its critical (transition) temperature (Tit 
expels all the originally present magnetic flux from its interior and itis calleg 
Meissner effect. In fact this phenomenon was observed by W. Meissner and 
R. Ochsenfeld in 1933. 

Also scientists from all over the world have been trying to devel 
the new materials that are superconducting at high temperatures, A break 
through in this regard come into existence when a hot superconductor 
was obtained in 1986. When Karl Alex Muller of IBM’S Zurich Lab made 
a substance of metallic oxide of lanthanum-barium-copper called ceramic 
that lost its electrical resistance at 30 K and it was called a hot superconductor, 
In 1987 the value of transition temperature (T,) raised up to about 90 K when 
Paul Chu and his team discovered a ceramic copper-oxide superconductor, 
called cuprate consisting of Yttrium, barium and copper oxide. 


Applications 


(i) Large scale application of superconductor are in the transmission 


- of power. The cables made from superconductors can save 30 to 40 percent 


power which is lost the conventional system of transmission. The solenoid 
of a superconductor can trap a large amount of electrical energy endlessly 
within itself. 


(ii) Extremely sophisticated electronic devices such as Magnetic 
Resonance Imaging (MRI) scanners, superconducting Quantum 
Interference Devices (SQUIDs) etc. are today utilised frequently. J 
Theory of relativity 


Michelson-Morley Experiment : According to the wave theory of light 
a light source sets up a disturbance transporting in all directions throughe 
hypothetical medium called ether which fills up all the space and penetrates 
inside all the matter. But the assumption of ether created a problem. De 
ether remain stationary in space when material bodies (including earth 
move initor is itdragged alongwith the moving bodies? But the observation 
of the aberration of light from the stars had indicated that the ether™ 
be stationary in space, there is a relative motion between the body an¢ 
ether. A number of experiments were performed to detect a relative ee 
between the earth and the ether, Michelson-Morely experiment 3§ on 
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= -Morely by their experi, 
pene ; i Perimentobserved, 
is ; 
ether is meaningless and it (ether) eal Gat themotionof the 
j ; be experimentally 


theo: j 
pinstein’s. jal theory of relativity ; | 
jal theory of vity which is explajeep ee einstel 
‘ ivity which is explaing in_pro: 
his 7) The laws of Physics have the ati perre —_ 


‘s ‘ fe i 
with a constant velocity relative to cqa se Ne inertial frames 


ing V 
moving Amt iey 4 to one a: Y 

naciple of relativity. This postulate also confin nother. This is called 
Pracept of the universal reference frame. ms the absence of any 
5 3 


i) The speed of light in free space is the 

frames of reference. This is called Principle of es 
ght. This postulate follows directly from the Tes} 
x eriment. 

n Inertial frame of reference : : 
Fete system in which a body oa eS 
called an inertial frame of reference. The 
defined in this frame. 

But if a body is not to be found to remain i on 
motion, then the frame of reference is mis moe in seih 
frame Newton's laws of motion are not defined and applicable, oie 
VII. Electronics . 

The area of electronics has become very extensive in which broad 
and various electronic devices are frequently operative and through it 
agriculture, communication, medical sciences, defence, industry, space 
research, engineering, education etc are extensively studied. During the 
early time under the electronics vacuum tube diodes and triodes were used 
and that's why the equipments earlier than the nineteenth century like larger 
radiogrames etc. were noisy and inconvenient. Afterwards these vacuum 
tubes were replaced and discarded by the semi conductors and transistors 
and now solid state electronic devices have been fabricated and designed 
whichare compact, cheapest, convenient andefficient. Now apart from these 
solid state electronic devices, Integrated circuits are utilised as microchips in 
the microprocessors and computers and are studied in the digital electronics 

segment. 
Thermioni 
strongly in vacuum then electrons start to emit and 
thermions, while the phenomenon of electron emission is called thermionic 
emission. The phenomenon of thermionic emission was firstly invented by 
Thomas Alva Edison in 1884. The vacuum tube diodes, triodes, pentode ete. 


had been fabricated on rinciple of thermionic emission. The electrons 


are also obtained by thermionic emission 1n the x-rays tube and cathode 
Tays tube, 

Diode valve : In 1904 Fleming fabricated a device in pane 
electrodes—a cathode and an anode were inserted ina cylindrical we ; we 
Which was fully evacuated. Here anode acts like a plate, while cs mags 
likea filament and both are kept separate and attached through ta ae 
valve filament is made from metallic wire and on heating the pla 


ame in all the inertial 

i 
mstancy of the speed of 
ult of Michelson-Morely 


n angular co- 
in rest anywhere i: 

| is 
Newton's laws of motion are 


c emission : Whenever a metallic wire or filament is heated 
these electrons are called 
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rren 
the plate and filament and a cu 


, as i alte: i 
is called _ curre sy inches inoagh whidioen matic’ 
Diode valves are used as curry 


ont (d.c.). 
verted i a direct curren’ . 2 jenty 3 
(a.c.) is converted into se Lee De Forest a USA based Scientist fabricg 
Triode valve : In 1907 Dr. 7 ¢ diode valve alongwith which anot 
vice which was similar to the ds, if in a di 
i device — satrougad was attached. In a aoe A Valve 
element called cor , hed to contro! the SSion in 
al electrode is attache i alve. Thus there ar, 
an seats th al " um tube) tube it is called a triode val asthisvaitos eth 
Sei ee filament, grid) in a triode valve an eich Utiliseg 
_— les angle tees modulator, transmi ; ‘ector, 
in the form ‘ tor : A semi-conductor is a solid material oa electrical 
Semi-conductor: t 
vity is higher than that of a conductor and lower an that Of an 
resistivity is ue lues of the resistivity of a semi-conductor lie betw, 
ypical values SIS J 4 fs 
insulator ty De A a room temperature. The electrical resistance of 
< - eter a . 
ae a dees ases with increase in temperature over a Particular 
“mi-conduc aSES FoR . 
seep sine range which is the specific characteristic ofa semi-conductor, 
The relation between the resistance R and absolute temperature T fora Semi- 
conductor is given by 


B 
Re=Ael, where the A, Bare constants 
Thus a semi-conductor has a negative temperature Coefficient and this 
behaviour is contrary to that of a metallic conductor f 
increases with the rise of temperature. At Ordinary tem 
semi-conductor has very small conductivity and th 
ts called intrinsic semi-conductor, At 0 K all the semi 
pure torm and behave like insulators. But the electrical conductivity of a 
semiconductor can be increased by a large value by addition Of a small 


amount of suitable impurity called dopin Usually if] at i i 
. 4 a atom of an impuri 
ts dopped toa Pure (intrinsic) semj : if : eed 


ms, its conductivity 
increases 16 times and this semi-c i . < 
a Ss Onductor jg e i 

semi-conducto, T 1s called Impure or extrinsic 


Perature the pure 
is semi-conductor 
“conductors are in 


ystalline ¢ on (Si) Germenium (Ge) and 
Ystalline form Which are extensively used as semi- 
post widely useq Semi-conductors in the 
ctronic devices, There are also numerous 


Nds like GaAs, Phe, ternary alloys ete, 

ides: T discussion a pure semi- 
‘ctor is calle erin: ©Ping impuri is impure 

M™MPUrity alse g calle extrinsic semi-g, ae wader a 


‘Pes of impurity, : 
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I & *RYsics 
- ing,. 
* Supsricay | two types of extri 8! 
ang 3 leg ,/% s there are two “ype orextrinsic semi-condy, 
; map un” ° ee of the impurity mixed up. tors depending upon 
ie, ne is (lay, ihe nat pe semi-conductor : Ifa Pentavalent element (; 
Pley © the Mle an sus, arsenic, antimony ete. is dopped or mix. ie (impurity) like 
fila DeyPl, ——pwsPhONC electrons of the pentavalent impurity form yo! aN Si, then 
Men, Ny, jae eM fectron becomes mobile due to which it (ele 4 covalent bond 
Th, pnt one © egy in excitation form. Thus electron b. Sctron) acquires a 
Nati i ame in enerpy a h on becomes free and it 
ne of ere" onduction band from the valance band. Such semi-cond it goes. 
Then, w i i-type and electrons are called majority charge carri Mductors are 
Fi -f) ack 7 . ; ers ai 
Gt fab, ciel electrons are supplied by the impurity (pentavalent) sa, ind nie 
ich gy ey “iad donor impurity. Also due to the release of electrons from the valanc., 
diog. Othe, all : yvacancy is created and it is filled by the another electrons and ‘Pee 
Nissign Yah. pate (positive charge carrier) is created which is also respondent for ie 
Crean. ina, a snductivity. These holes are called minority charge carriers for ntype 
e is utigette vmi-conductor. But over all, n-type semi-conductor is a neutral crystal 
ise, se - 5 . : eta. 
de tecto, (ii) p-type semi eesene i If a trivalent element (impurity) like 
© Clee ndium boron, gallium or aluminium etc, is dopped or mixed in Ge and 
th Ctricg) um then three valance electrons of the trivalent impurity fo: 
at of si, then : ty form a covalent 
eben bond and from anywhere of Ge and Si an electron becomes available for the 
stan Ween trivalent atom and thus four covalent bonds form. But due to an electron 
Dares of a availability for the trivalent atom any covalent bond of Ge or Si breaks and 
Sra 'ular jvacancy is created asa hole (positive ion). Due to large holes creation and 
i Uctor its conduction these conductors are called p-type semi-conductor. Since 
Ta Sem electrons are accepted by the trivalent impurity and mainly conductivity 
one by the holes, that's why such impurity is called acce; tor i i 
is done by em y Pp impurity 
and holes are majority charge carriers for p-type semi-conductors. Also 
ants some electrons become available and are respondent for a few conduction 
and this sscalled minority charge carrier but over all p-type crystal (semi-conductor) 
Sistance is also neutral. 
2€ pure pn-junction or semi-conductor diode : Pure or impure semi-conductors 
iductor a bilateral electronic equipment through which the current flows in either 
are in direction with equal magnitude. Although if in a semi-conductor there 
q 8! 8 
{y ofa exists a p-type region on one side and a n-type region on the another side 
small then the semi-conductor becomes unilateral and the current flows easily 
urity inonly one direction. The specific location in the semiconductor. where 
tivity the region changes from p-type to n-type (the lattice structure remaining i| | 
rinsic continuous) is called a pn-junction. The semi-conductor containing a pn- } 
lunction is called semiconductor diode. ' 
and A pr-junction is not the interface between the two pieces of the semi- | 
Conductor of the opposite types pressed together. It is a single pee 
y a ind wotductor crystal having an excess of donor impurities into one side, 
y is . oa: . Ss T 
o “i of acceptor impurities into the other. By four methods, Va oat 
p 7 % : i j 3 i 0 
im Abricated and designed which are growing, alloying, ee baal 
ee Pantation. The thickness of the pn-junction is of the order of 
L 


age °rward biased and Reversed biased pn-junction : —! 
i ‘ : , i 2 po 
he 'fin a pnjunction, a p-type crystal is connected with the p 


term - i negative 
hog tinal of the battery and a n-type crystal is connected with the neg 
"inal of th 


— sition an 
e battery, then it is said to be in forward biased position , 
—_—™. alt 
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Battery 
THE 
Forward Biased 


“1G 
Reversed Biaseg 


But if in a pr-junction a p-type crystal is — (attacheg) wi : 

negative terminal of the battery and a n-type crysta: He ee Attacheg) 

with the positive terminal of the battery, then it is sai © be in the reversed 
biased position and at this Position only very sma : amount of Curren 

| flows due to the minority charge carriers through the junction, 

| Applications of pn-junction : 

} (i) As a rectifier : In the absence of any external volta, 


field and form a forward current. This 


hen Ptjuction is in a reverse bias, 
e fora long Voltage range and it 


i APanTURReaioaey Atu 1 di a . 
(pr-junction i 7 I i. 1S a semi 


then it acts like 
voltage stabliser 


ed conditi 
a zener diod dition 


is used as a 


Photography and 
‘he cadmium 
Sensitive in the 
Selenium cell ; ™Mony (/ Sb) cell is used 
Ode is a iunction “ Particularly Sensitive in the 


in 
iS 
Solar ce is Ce 
a semj- 
ergy directly ine nductor device (pn-junction) 
0! ‘© the electrical energy and it is 
he commercial solar 
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+ < SENG ¢ 3. 
«mall mass of the solar batteries is nes is 


Sed in sg) q 
tomatic i bedi 3 Pace vehicle. 
— ath where au fi Squipments / devices are paccessible place: 
y .. ept non : 
ok - are Transistor or Bipolar Transisto, . non-stopped 
5 Jun ductor device consisting of two Prjunei Junction transistor j 
| ni ward bias and another ungeections laced back toy tee 
| SppeeeBiction offers a tour reste 8 Feverae aes to bac 
; | ped Prastance: Also in junction transistor both pewerse-biased sie, 
; 3 high ay a significant role and that's why ip eset and minorit. 

With camer and itisa solid state electronic ¢ fing 8° SMe bipatar | 
Attach, le ran h point contact transistor was firstly iny, ‘ 
Fever) Walter Brattain in 1948. But these transistors were by John Bardeen 

Curre ‘d and om in their fabrication. Also these were fo, pines found to have the 

nt pan a larger power gain. Thus, « thodines be electrically noisy 

and ach was taken for its commercial fabricatioy and comprehensive 

la aprifely in 1951. Thus, on the. commercial leva} ont, Se5i8" by William 

3s sot ction transistor was William Shockey = Da inventor of the 
ir ely. 

») hee bi pare techniques of its fabrication and designing Lee gee ise 
e me ; ee roa en deve 
tema} and these techniques are zone refining, diffusion, epitaxial, planar, rel 
‘anced ead, ion implantation etc. ‘am, 

lead, i P 
2ctron The junction transistor is of two types—pnp transistor and npn 
rte transistor. 
hae ee A rae 
: of 4 pnp sacpocee It prairie very thin slice of n-type semi-conductor 
aang sandwiched etween hes 7 of p-type semi-conductor. The central 
. slice is called base, while the left and right blocks are called emitter and 
‘Gon collector. 
asa Emitter Base Collector 
E ¢ 
‘Ice 
cal 
ich B 
Pnp transistor (symbol) 
e The emitter is given a positive potential, while the collector is given 
e 4 negative potential with respect to base. Thus the emitter-base (p-n) 
y junction is under forward-bias (low resistance), while the base-collector 


P '"-p) junction is under reverse-bias (high resistance). 


npn transistor : It consists of a thin slice of p-type semi-conductor 


F “ndwiched between two small blocks of n-type. In this transistor the 
on is given a negative potential, while the collector is given a positive 
iron with respect to the base. Again the emitter-base (n-p) junction is 
bias, forward bias, while the base-collector (p-n) junction is under reverse- 


Emitter Base Collector E . 


npn transistor (symbol) 
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ipolar j i transistor, 
‘ bipolar junction 
ge Breer (1,) + collector curren (p 1) 
eurrent (/,) = 


des of configuration for the Working of a9 
10 
ae re are three m : 
saat bin aereiven aie iguration. 
~ (a) Common base eat he 
emitter.co! 0 _ 2 
i ctor configuration. — —~— 
(c) Common colle x Field Effect Transistor (FET) ; A Fieg es 
Unipolar transistor o} nductor electronic device in which thee ea 
it 1*CO) rom : i 
Nisei spl Seon of an electric a rout = Sein ours 
5 R wu Is = 
| an aaa carriers onl cai eye atlddcers ba 
; e rea . 
| (one type of carrier) device. 1 he pect pe Metal-Oxide sot 
Junction Field Effect tra: tor 


ONducto, 
Field Effect Transistor’ (MOSFET). There are twoclasses of SFE’ T5—n-channg 
Tel e a IS 


ioni i Ive), FET is a volta 

FET like a thermionic tube (triode valve), a base cue 8eControlleg 
Shek the conventional transistor uses a base current to contro} the 
— That's why bipolar eas <rrkes is a current. 
al i -T'is less noisy than a ipolar FANSIStOr so it jg 
lled device. Also FET is less noisy than a | poor transistor so it 
Eesnaiily used in FM (Frequency Modulated) radio. FETs ha er 

size an longer ife. Hence, a arge number of them are incor 


in the Integrated Circuits (10), while bipolars are cheaper al 
range of choice which are used in the discrete circuits (digital electro 


Mics), 
i : Almost all the Solid state ele, 
cont i 


E 
Some electronic devices which u: 
amplifiers, voltage amplifiers, Oscillators, mo, 
Also some FETs are Speci e digital Circuits, as 
a phase-shifter in the oscillator Circuit and ag a Voltage Variable Resistor 
(VVR) which is used j i atic gain control 
circuit ete, 
Modern electronic devices 
(i) Cathode Ray 
(CRO) is one of the 
applications, Ac i 
soPONents— cathode 7 A hon Ons 
Power Supply Circuits ete, 


Oscilloscope (CRO) ; Cathode 
Most Widely i 


Voltage can 
10n rece, 


iver an be Tree through a CRO nd itis 
7h various aie Itis also USed for radio servicing 
lectro cardio, ae ron “quipments. It is used also 
a and in the industries to study 
&et the ndicat, rams of the internal 
m ng an extremely short 

To Second, a 


'Y John L. Baird 

ne Means 6 "aNsmitted in the form of 

Senes ang resonance from any suitable 
nd Pho °BraPhs Of mowine abies 


Irstly inventeg ; 
Pund ang light Were q ed in 1993 b 
Dy ft 
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dits, as 
2sistor 
ontro] 


per on : these are 
jly there are two parts in the television -—_ 


: Iconoscope transforms : 
onoscope * ms the scattere 
On -objectintoan electromagnetic wave which 
pan distances and places by an amplified modula 
far «i Kineoscope ¢ It is a type of Cathode Ray 


d light wave of the 
istransmitted tothe 
tion mechanism. 


the confi ae nous ‘which the 
al location guration of the unwanted bodies are 
‘etected and measured by the electromagnetic wave of the flying aircraft 

at higher altitudes. 

The radars are also used to detect and measure the Position (or location) 
and distance (or height) of the cloud, to explore the evidence of any metal 
oroil reserve, to detect the outer layer of the atmosphere and to obtain the 
height of ionosphere etc. 

(iv) LASER (Light Amplification by Stimulated Emission of 
Radiation) : Laser is a device that produces an intense, coherent and highly 
directional beam of the single frequency. It can be transmitted over a great 
distance without being spread. The light beam can be intense enough 
to vaporise the hardest and the most heat resistant materials. The first 

ruby laser was demonstrated by Theodore H. Miaman in 1960. Any laser 
device consists of three main components— an active medium, a pumping 
source and an optical resonator. All lasers work on a basic principle that 
whenever electricity, heat, light or chemical reaction excites an atom it 
accommodates the extra energy by rearranging its electrons, shifting some 
of them from the ground energy level to higher energy levels. This excited 
state of electron is unstable and to become stable the electron falls back 
to its ground state emitting extra energy in the form of light. This kind 
of emission is called stimulated emission. The important kinds of lasers 
include optically pumped lasers, liquid lasers, gas discharge lasers, semi- 
conductor lasers etc. Laser works up to femto (10°!) second, while super 
fast computer works only up to nano (10°) second. : 
Applications of Laser : 
(i) In Information Technology (IT) : Laser is frequently used in the 
kbrication and composition of CD (Compact Disc), DVD (Digital Versatile 
‘sand in the collection of datas and its storage in CD. 
ee To measure time and distance : By the help of la 
itnot mi can be measured most accurately and pee 
‘ my the longest distance is to be measured accurate 
“st distances, even interatomic distances, are measure 


ser both distance 
ly. Also through 
ly but also the 
din the most 


— 
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's why by the laser in 
|accurate Jpeg are authentically g, 
ternal structure o} am : With the help of = 
Gi) To sompee esi is drawn in the hologram form, 
4 ional photog: 
three dimension 


i invented a three gs 

is Gobar firstly inve : c , 

Holography eee of an maf a highly coke Roa 

photograph (comple! n by the means of a hig] Ie er ght. 

any camera lens sae an object in a very dis a . calienat : 
pepe of —— mebeLe pI Otogr, apne 

and in whic coed the je 

In holography eine selletted from the object. net otaraphie 

Sag Pace The hologram has no resem a 

is called a r econ 


f an wo) 
pe When this hologram is illuminated bya 


ject is fe 
ree dimensional Photograph of the object is 01 
we do not use a 


original touch of the obj 


Was firstly utlised in 1962 by Y.N. Denisluk af 
1960. 


ter the invention of lasee ig 


comfortable journey, Also roc] 


i i trol ang 
kets and Satellites follow this te ‘nique f 
their smooth and Perfect destinations in the Space. 
| (vy) In Industry ; |, the industrial Sector lasers ar, m inly used 
in Surveying, to facilitate data network, the Processin of objects or 
| Commodities, to examine non-decomposed substances ete. To, ‘ay lasers 
are also utilised frequently in cutting an extremely hard object, cloth, in the 
“onstruction of buildings, metallic pipes, in the €xploration °f mines, in the 
Urnishing of diamonds and gems Jewellery, By the Means of a Special laser 
wae technique the diame ‘s look has een ma © more fascinating and 
Stylish, 
(vi) In defence ; he lasers are used to ‘asur 
and distance Of the Missiles a 
Star wa, 


re the accurate Position 
is 3 other Sophisticateg Weapons, Under the 
Programn structive OWer of t i 
destroy Missiles in e sky, e he lase 


Tis being utilised to 


7S are used as remedial equipment 
Te used a: 


an autolyst. 

2 lasers are playing a 
le ine Table and Undiagonised 

cancer ha b 


i ome Curable, the barrier 
Ne Veing Of heart is eing sorted out, 
Man eye are being Completed without 
ae 3: Pecially in the treatment of 
on ener SSic Laser, through it 
'Scarde, abandoned), Argon 
. ined in the Teatment Of the retina 
adjust th. aia “Yes. The faser radial 


rTmal Shape of the eye 
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Jens: have easily become curable in a ve; 
ulcer’ copic treatment the stones of gall bladder inv 
Wh gut any rigorous surgical work ina very short 
ER (Microwave Amplificati 
MAS Thetraserwas past = = by St 
ieee d H. Townes in 1952 and it is simila: 
Giet In fact maser is an optical device which 
f longer wavelength of the light, whila 


fation = 
an 


form 0 
simply- 


‘Through masers the actual 


a imple way. 

d kidney a Teme 
interval of time. 
‘imulated Emissi 
American scientists Gordon, 
ir to the laser upto maximum 
uses microwave in apmiified 
ordinary laser uses light rays 


Position of the artificial Satellites, fighter 


unwanted missiles etc are detected by the help of the radar. In 
ar. 


Janes, e 
bcean water masers are today utilised to communicate some important 


mes' 
are pet 
Laser technology in India : 


sages and details needed. Also through the : 
Ne aiied similar to the lasers. 5 masers remedial measures 


In 1964 the first laser as Gallium Arsenide 


G: semi-conductor laser was designed and fabricated by 

(Goel Research Centre (BARC). The BARC is the largest 2estee 
developing laser technology in a very exclusive way in India. The lasers 
developed so far are He-Ne laser, He-Cd laser, copper vapour laser, ruby 
Jaser etc. Some other centres where lasers are designed and fabricated 
are Centre for Advanced Technology (CAT), Defence Research and 
Development Organisation (DRDO), Indian Insititutue of science (I I Sc.) 
Banglore, and Indian Institute of Technology (J/T) Kanpur. An exclusive 
centre for the laser research is IIT- Kanpur whose laboratories are too mich: 
enriched and where research works on the laser plasmas, quantum opt.cs, 
ultrafast process, nonlinear optics etc are going on with the American 


Collaboration. 


Miscellaneous 
1. Important Physical quantities and their units 


Physical quantity Unit (S.1.) 


Length Metre 
Time Second 
Volume Cubic metre 
Velocity Metre /sec. 
Force Newton 
Pressure Pascal 
Energy Joule 
Temperature Kelvin 
Mass Kilogram 
Density kg/m’. 
Heat Joule 
Electric current Ampere 
Area Sq. metre 
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Physical quantity Unit (S.L.) 

Joule /kg-K. 
Electric power kilo Watt hour (kWh) 
Electric resistance Ohm 


Electric a Volt 


Joule/K 


sumfacétension | Newton/ metre 


Electric charge Coulomb 


Electric capacity Farad 


Power Joule/sec or watt 


Work Newton-metre or Joule 


intensity Coulomb 


Magnetic dipole Ampere- 
moment metre 


2. Conversion Units 
One inch 2.54.em 


One yard 0.91 meter 
One fadam 


Square mile 2.58 square km 


Cube foot 0.028 cube meter 
One liter 1000 em3 
One grain 64.8 mili gram 
One ounce 28 gm 
One erg 10” Joule 
One calorie 4.2 Joule 
One Newton 10° dyne 


One Nautical Mile 
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1.8 meter 
One nautical mile 1.85 km 
Square inch 6.45 Square cm 
Square yard 0.83 square meter 


Linear momentum New; 
Magnetic flux 


motion 


one foot 
one mile 
one chain 
one angustrum 
Square foot 
One acre 
one cube inch 
one yard 
One pint 
one drum 
one pound 
©ne Poundal 
one horse 


one fadam 


6080 feet one mile 
Ohne mile 5 far] 
arlang One yard 
One foot 12 ine : 
2 inch 50°C 
37°C ? 
whe Me 3205: 


Weber, Mi; 


/sec. |Power of the lens diopter 
Speed tre/sec. : at 
ee Angular velocity kad [sec 
ena ian Solid angle Steradian 
ra 
Plane angle 
; ibel 

Intensity (in sound) decibe aE 

Absolute Kelvin iri 
oon Astronomical Light year 
Potential Volt artes 
difference : fe oer 
Electric field Newton/ Superson: 


Acceleration due metre /sec?, 
to gravity 


0.30 meter 
1.60 km 
20.11 meter 
10" meter 
0.09 Square meter 
104m2 
16.38 em} 
0.76 m3 
0.56 liter 
1.77 g 
0.45 kg 
0.13 Newton 


Power 746 Watt 


6 feet 
5280 feet 
3 feet 
122°R 
orc 


r 


Aviontiometer 
Adiometer 


Barometer 
Barograph 


Bolometer 
Binoculars 
Crescograph 


Calorimeter 
Cardiogram 


Carburator 


: 189 
ices/equipments 

© Use A 

Electrical devices employeq warty 

ampere. Ployed to measure current in 


The device through which the De 
wind are measured. Power and speed of 


The device used to detect any fault in radio, 
The device used to measure the weight and density 
of air and gases. 
The device used to restore electrical energy. 
Moving mechanical ladders, 

evice / equi i 
Gn traneparen) Dhakean te sce the opaque 
The device used to detect and measure the intensity 
of sunrays. 
The equipment through which the distances travelled 
by the wheels of vehicles are measured. 
The device used to measure atmospheric pressure. 
The device used to measure atmospheric pressure 
and used to focus on autographics. 
The device used to measure thermal radiations, 
The device used for the magnification of objects. 
The device through which the growth in plants is 
detected and measured. 
The device used to measure the amount of heat. 
The device used to measure the heart beats of human 
body. 
The equipment used in internal combustion heat 
engine, vehicle's engine etc. 
The equipment used to detect the North-South 
direction of any place. 
The device used to accelerate positively charged 
Particles, ions etc. 
The device by which artificial climate is produced. 
The device through which the external and the internal 
diameters of the cylindrical objects are measured. 
The equipment through which electrons are emitted 
or ejected. 
Modern X-ray tube (device) used for various purposes. 
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Géneral Science 


(Devices/Equipments Use : ee 
Chronom uipment emp) 
=f i the right time. 


ipment through which human’, 
Cardiograph Pes and detected through sed 
, The device used to flow direct current (ay 
» Denial cell sie deste | 
ity meter The device used for density ™Measuremen, 
Density me: 


Dyn The device through which the Power Benerateg ig 
oe engine is measured. 


* The device used to record own statemen, nit 
Dictaphone Tie des 
| The device used to convert mechanical ae 
ee electrical energy. 
Dip circle The device used to measure the angle of dip, 


fal yai, hi The device used in blood Purification for the». » 
| Dialysis Machine suffering through cardio elated problems.“ Pet 


| Dialetometer The device used to measure the change in vo} 
| Electroscope The device that confirms the Presence of aaa 
| charge. 

Electro meter The Chic 


device used to measure the 
(pd). 
The device us 
mechanical en 


The equipment use, 


Electric motor 


Electron microscope 
Epidayscope 


Electroinsifle 
&raph 


© espiration coefficient. 
© Sound waves inside 


Of the human m, 
Endoscope The device through Which inner Parts of the human 
i Ody is diagnoseq. 
ethomete; hi i 
bi device useq f© measure the depth of seas and 
Geiger Mullar The deyj 
le iati i 
counter age subs! ‘© Measure the Tadiation of a radio 
avometer he de USed to det 
f surface ect the Presence of oj] On water 
Yoscope The device 
f aimnt ©Dtain the Speed and Orientation 
Gal m Ing ob; 
Yanometer he d, used 
Sed to Measury, th i 
current. © the sha Ness of electric 
Gramophone Vi i 
‘anong €Spirato, one “Prod 
ry é UCe sound 5 Sound wave. 
Hydrophone device Use, easure : 
me, 
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on 
ee casti 
comograph 
Calidoscope 
Lactometer 


toudspeaker 


Lightening 
Pe ater 


Megaphone 
Microphone 


Micrometer 


Microtom 


Manometer 
Machmeter 


Oscilliograph 
Ondometer 
Phonograph 
Photometer 
Phototelegraphic 
Pyrometer 
Periscope 
Phonometer 
Pipate 


Parasuit 


The equipment to use. 
beat in graphics Way. 
The equipment used 
t 2 
geometrical figures, Se Saray YRC “SE 
The device usedto dete 
ae ‘ctand measure the Purification 
The device used to enhan 
a 5 
and loud voice is listene, = iets cas 
Theequipmentemplo i i 
¢ yedandinstalled inmultistori 
buildings to protect the buildi ri 
oats, ing from thundering 
The device used to throw sound or voice remotely. 
The device used to transform sound energy into 
electrical energy. 


The device used to obtain the Tin 
milimeter. epg ES 


The equipment through which any substance is cut 
into the very smaller Pieces. 

The device used to measure the Pressure of gases. 
The device through which the speed of air is expressed 
as in the form of the speed of sound. 

The device through which electro mechanical 
vibrations are depicted graphically. 

The device through which the frequency of an 
electromagnetic wave is measured. 

The equipment through which sound writing is 
composed. 

The device through which the illumination and 
intensity of two light sources are compared. 

The equipment through which any photograph is 
brought from one place to another. 

The device used to measure extremely high 
temperature (temperature of the sun, star) 

The device used for those objects which are beyond 
the purview of looking range but through it objects 
are made easily to be seen. , 

The device used to know the power of brightness of light. 
The thin tube shaped equipment which measures the 
fixed volume of liquids. 

The equipment used to fall on the earth's caer 
higher altitudes from aircrafts during an emerg} 


a 
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Devices/Equipments 


Photometer 
Polygraph 
Paicnometer 
Quadrant 


Radiator 
Radiometer 
Rain Gauge 


Radar 
Refractometer 


Radio Micrometer 
Safety lamp 


_ Sextant 
Stroboscope 


Submarine 
Sifgmoscope 
Sphygmomanometer 


Secrometer 
Speedometer 


Scrue Gauge 
Stop-watch 
Seismograph 


Stethoscope 


Spectroscope 
Sterioscope 


Spherometer 


Sphygmophone 
Tokometer 
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General Science 


i «ch the rate of evaponns 
‘The device through which fs eae e 


- d. 
water is measure! ‘ f 
The device through which the truth of a human being 


i ined. . 
i newer ned td the density of liquig, 
and coeff. of linear one rerathudes ana a 
The device Tee opousteal ecienee: Bles 
a ne to cool the engine of vehicles, 

me pore ad to measure thermal radiations, 

The device used to measure the amount of rain of a 
certain place in a specific time. 

The device used to measure the speed and direction 
of far coming aircrafts and fighter planes. 

The device used to obtain the refractive indices of the 
transparent media. 

The device used to measure the thermal radiations, 
The device used in mines to avoid mines Telateq 
mishaps. 

The device used to measure altitude 

The device with which the speed of a body jg 
measured which executes the periodic motion. 

The equipment (water ship) which detects marine 
activities inside the ocean or sea water. 

The device through which human pulse vibration is 
measured. 

The device used to measure the blood pressure of the 
human body. 

The device used to measure the concentration of sugar, 
The device used to measure the speed of motor 
vehicles. 

The device used to measure the diameters of thin wires. 
The device used to record true and accurate time. 


The device used to measure nsity o} 
the inte: ty of the 


The device used to liste 
and lungs. 

The device used to anal 
The device used 
Photographs, 

The device used to m 
The device used to li: 
The device used to m 


n to the vibrations of the heart 


lyse the spectrum. 
to sketch two dimensional 


easure the curvature. 
isten the fast pulse vibrations. 
easure the speed of the aircraft. 


al sve 


2 nts Use 
v Pon ; ame The device used to regulate (hj, gh 
iis Neg mone The device used to record flun, oe low) AC voltage 
why, facie The device used for receiving ehyeical incidents 
y paints and auto print technique with itself P ™assages 
98; ye The equipment used to re P 
Qu; t 3 ‘Bulate the static 
) ost The device used to do direct ¢ temperature. 
=a mM, ey, we two countries, oNVersation between 
She ® The device used to meas, 
- gotight rectangular angles. jure the “TOSS-sectional and 
‘Ong, The equipment that displays di 
* Tain of qoameter passengers. Plays directly the fare of the 
a a The device used to measu: Fi : 
' dire, prermopile radiation. re the intensity of the 
On The device used to transform the kinetic energy of the 
e ine id i rtatir ol 
ries th ai pee ig A ‘onal energy and then the mechanical 
iat, The device used to measure distance, latitu , 
i rine gokiometer during survey and this device is like Thode 
The device used to detect tumour, and so: : 
urssonosrOPS OF the heart. me problems 
body 5 meter The device used to measure the amount of rainfall, 
i is Ud The equipment used to measure the viscosity of the 
— vscomete liquids. 
ne vacoum-cleaner The equipment used to remove the dust particles. 
fa . * . 
ation is videophone The device used in which alongwith voice (sound) of 
; telephone photo also appears. 
Of the yiede-graph The device through which high potential difference 
generator is produced. 
sugar. Venturimeter The device through which the speeds of flow of liquid 
motor are measured. ‘ 
Wattmeter. The device used to measure electric power. 
res, Wavemeter The device through which the wavelength of the 
8, radiowave is measured. 
f. the Xylophone The device of a new musical instrument. 
teart 4 Inventors related to devices/equipments 
Vevilqnipaoent Inventors Device/Equipment Inventors 
ldevision J.L. Beared Radio Marconi 
1 ra ‘Tometer Torricelle Telegraph Morse 
Ihe ‘mera ‘Jeans Aeroplane Wright brothers 
; h Dunlop Seftipin Walter Hunt F 
“ acs HansLippershey|Thermionic triode Leco Duo Fo 
Ve j 
ES Colt Thormas Flask Dewar 


is 
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‘Device/Equipment Inventors 


Military Tank 
Dialysis Machine 
Electric Bulb 
Spectroscope 
Transistor 
Fountain Pen 
Gyroscope 
Transformer 
Tape Recorder 
Crascograph 
Steam Engine 
Motor Vehicle 
Gramophone 
Vapour turbine 
Telephone 
Calculator 
Holography 
Helicopter 
Gas Engine 
Cyclotron 
Power loom 
Diesel Engine 
Type Machine 
Scooter 
Glider 
Jet engine 
uclear furnace 
Thermometer 


Air break 


Photometer 


5. Inventions in Physics/Inventors 


Inventions 
Speed of light 
Mica sheet 
Electronic charge 
Neutrino 

Safety lamp 
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General Science 
Swington Rail engine 
Colf Steam boat 
Edison Arc lamp 
Bunsen Lift 
Shaklay Dynamo 
Waterman dfadar . 
Foucalt Submarine 
Faraday Bi-cycle 
Poulsan Seftirezor 
J.C. Bose Parasuit 
James Watt Sextant 
Asteen Ball pen 
Edison Electric fan 
Parsons Machine gun James Puckle 
Graham Bell |Printing Machine Kaekstan 
Pascal Refrigerator Harison & Kaitlin 
Denish Gobar |Petrol car Karl Benz 
Bracket Wireless Telegraphy Marconi 
Daymlar Sismometer Robert Mallet 
Lawrance Micrometer William Gas Cogin 
Carl Wright Lightening conductor Franklin 
Rudolf Diesel |Thermionicdiode J.A. Fleming 
Soldz EMail ReTomlinshon 
G. Brousa Chronometer John Harisson 
Sir George Faily {Microscope Janson & Janson 
Frank Wheetal |Printing technique Gu tenberg 
Aneriko Fermi |Heart Lung machine Denish Mailrose 
Fahrenheight |Air conditioners Wills Hevyl & 
Carriare 
George Wasting|Gieger Mullar Gieger 
house Counter 
Adberd Charles Pikring 
Inventors [Inventions Inventors 
Fizeou Diode valve J.A. Fleming 
CRT. Wilson] Triode valve LD. Forest 
Millikan —|Dynamite Alfred Nobel 
Pauli Laser rays T.H. Memon 
H. Devi Photon Einstein 


AID 


son dT EVERtions | 
paver ivi H. Becqu: ae 

> gocionctivey Pascal rel Induction coil Inventors 

a wot press ine Law of Gravitars; Roameo, € 
La conductivity K. Onnes Law of me itation Newt 1 

olin, on 
supe" gcular theory Newton Newtons’ Newton 
corp’ i laws 

la lig! t Motion of Newton 

‘ ly o vol refraction of Snell Artificial di, i 

s 4 
ight Einstei of atom integration Fermi 
. instein i + 
p inciple of Principle of Floatation Arch, 
relativity ‘chemedes 
fhermal effect of Joule Nuclear fission 
alectric current Cttohaan 
of light in Foucalt Interfere: : trassman 
speed nce of |; 
jiquid ‘ght Thomas Young 

Cusrent electricity, Alexander|Electric charge 

Flectric battery Volta reazamine 

static electricity Thels Maser rays rate ‘ 

' Modern X-ray tube Coolidge | Wave theory of light 4 ee 
Law of electric Ohm Law of _— electric oii 
resistance attraction sulemb 

tic Henric Hertz i 

Electromagne ertz | Logrithm Briggs, 

1 wave J. Nappier 
Thermionic Thomas Alva] Mechanical equivalent Joule 
emission Edison of heat 
6. Eminent Physicist and their outstanding contributions 
Physicists Countries Outstanding Contributions 
A. Fermi Italy Identification of artificial radioactive 

elements, Atomic furnace construction etc. 

A. Salam Pakistan Gave  intercorelation between  electro- 
magnetic forces and weak forces. 

Archemedes Greece Propounded concept of upthrust (boyancy) 
in liquids, provided principle of lever, 
discovery of sp. gravity etc. 

Aryabhatt India An eminent mathematician_and astronomer_of 
5th century, some more special contribution 
in mathemati 

Bhaskar-I India A famous astronomer and mathematician of 
7th century. ee 

Bhaskar-II India A famous astronomer and mathematician of 
12th century. the 

BT. Nag India The colleague of Dr. Lawrence owt me 

Choudhary inventor of Cyclotronhas special contr! 
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Physicists 
Copernicus 


Cc. V. Raman 


Dr. Raja 
Ramanna 


Dr. V. Sarabhai 
de-Broglie 


Denish Gobar 
Dr. Adberd 


Taylor 
#instein 


Galelio 
G. Marconi 


H. De’ 


H. Cauvendish 


Heisenberg 
H. A. Baithe 


H. Yukawa 
HH. J. Bhabha 


J.J. Thomson 
James Chadwick 
John Dalton 

J. Kepler 


J.B. Narlikar 
J.C. Bose 


scant . —— 


Countries 
Poland 


India 


India 


India 
France 


U.K. 
U.S.A. 


Germany 


Italy 
Italy 


U.K. 
U.K. 
Germany 


U.S.A. 


Japan 
India 


U_K. 
U.K. 
U.K. 
Germany 


India 
India 


General Science 


Outstanding Contributions ig 
Discovery of the solar system, 
explain that all celestial bodies are rey, 
around the sun. 
Raman effect, related to scattering of), 
special research on crystallography 
a in 1st nuclear explosi, 

ibution in Is! ion 
pat India at Pokharan in 1974, (Atom 
Space research, cosmic rays research ete, 
Dual nature of matter (matter as a Particle 
and matter as a wave). 
Discovery of three dimensional Photography 
(holography) 
Construction of hydrogen bomb (Fussion 
bomb) 
Comprehensive and special theory of 
relativity, explanation of photo electric eff 
gave mass energy equivalence relation (E < 
mc), discovery of photon etc. 
Law of inertia, Kinematical equations, 
discovery of telescope etc. 
Wireless telegraphy, radio and wireless 
message. 


Discovery of safety lamp. 

Determination of the density of the earth. 
Principle of uncertainly, propounded theory 
of Quantum mechanics. 

Explanation of — stellar energy (energy 
confined within stars). 

Discovery of elementary particle meson. 

The father of Indian Atomic energy, special 


contribution in space and cosmic-rays 
showers. 


Discovery of electron 
Discovery of Atomic neutron 
Proposed Atomic model 


s : 
Planatory motion, motion of satellites etc 
around the sun 


Propounded new 
Discovery of cre: 
discovery 


theory of relativity. 
c ‘Scograph, wireless messages, 
of intrinsic sensation of plants. 
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. ing Contributions sci 
Physicists \Counicies' annie so the solar system, fry oy sis 
Copernicus Poland Elan that all celestial bodies are reve, te gm ; 
e around the sun- 4 me 10% mee 
e effect, related to scattering o¢ Me ik 
c. V. Raman India ae research on crystallograpyl@h wil 1 
y al 
solids. satin , 3 wh en 
. ibution in Ist nuclear explosion x 
Dr. Raja India ke of India at Pokharan in 1974, (Aton, Me 
Se bhai India Space research, cosmic rays research ete, niel* ad 
Ve Saral France Dual nature of matter (matter as a Partig, 
de-Broglie and matter as a wave). = se 
er UK Discovery of three dimensional Photography Newt 
uv (holography) 
Dr. Adberd U.S.A. Construction of hydrogen bomb (Fusion oto # 
Taylor bomb) . overt 
~Binstein Germany Comprehensive and special theory nts 
E relativity, explanation of photo electric eff, Roe! F 
gave mass energy equivalence relation (Es RP 
mc), discovery of photon etc. 
Gide Italy Law of inertia, Kinematical equations g.Cha 
discovery of telescope etc. 
G. Marconi Italy Wireless telegraphy, radio and wireless ] 
message. Satis 
H. Devi U.K. Discovery of safety lamp. 
H.Cauvendish U.K. Determination of the density of the e: 
ty arth. 
Heisenberg Germany Principle of uncertainly, propounded theory 5.R 
of Quantum mechanics. 
H. A. Baithe U.S.A. Explanation of stellar energy (energy S.D 
confined within stars). TE 
i ! H. Yukawa Japan Discovery of elementary particle meson. F 
i H1. J. Bhabha India The father of Indian Atomic energy, special 
contribution in space and cosmic-rays 
e showers. . 
J.J. Thomson U.K. Discovery of electron 
oe Chadwick U.K. Discovery of Atomic neutron 1. 
lohn Dalto: _ 
J. Kepler ° =. Bde teh ia 
= rman ry . 
y . ee | motion, motion of satellites ete 2 
und the sun 
J.B. Narlikar India P; 
ropounded new theo: ivi 
of relativity. 
J.C. Bose India 2 y 3 


ee of crescograph, wireless messages: 
scovery of intrinsic sensation of plants. 
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'm, Countries Outstanding Contributions 
fing, jeists India The colleague (associat 
are eval! b mv Krishan in the invention of Reonneeee” YeRican 
tin Yin, a k Germany Propounded Quantum theory, . 
8 of plane U.S.A. Determine electronic char, : 
Bap thy wrk cosmic rays, SNAFEE, analysis of 
. eee India Principle of thermal ionisation, 
Sion rn yn-saha Scotland Electromagnetic theory of light, the law of 
‘th ‘om gunwell molecular speed distribution. 
he anne a eeEE lb specu, fn 
Nie / quantum 
Pattig, radiation etc. 4 SeEyet 
Ot U.K. Universal 8ravitational law, laws of motion, 
Bran, Newton reflecting telescope, discovery of calculus, 
, Binomial theorem etc, 
Pussio, — Germany Construction of atom bomb (Fission bomb) 
R corte {Watson U.K. Discovery of radar. 
me of sae aa Germany Discovery of X-rays. 
Wiese ee U.S.A. Research activities in Quantum 
(E. RP electrodynamics. 
i ‘handrashekhar's limit), 
A drashekhar India Astronomy (el imit), 
lation, $. Chant floatation physics, general relativity theory 
etc. 
Wireless Satish Dhavan India Research activities in nuclear physics, special 
: contribution in space research, has special 
role in Indian artificial satellites Aryabhat 
‘h. and Rohini. 
theory s.Ramanujan India A special contribution in the theory of number 
system and algebraic inequalities. 
nergy S.N. Bose India Discovery of boson (an elementary Particle). 
TAlvaEdison U.S.A. Phonograph, electric bulb, picture telegraph 


(a) Joule/sec 
(0) J-kelvin 


etc 2 The unit of work is ; 
a) Joule 
SE ® Pais, 


(a) di 
(©) Istance 


|. The SI. Unit of e 


shining of light 


(discovery), discovery of thermionicemission 
ete. 


Objective Questions 


ntropy is : 


b) Joule/kelvin 
d) Joule-sec 


(d) Dyne 


(b) Newton [RRBT. C. 2005] 


(c) Watt 


is the unit of : 


etic force 
o ae [UPPCS (Pre) 1997] 
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Light vear is the unit of : ‘ 

(a) distance o ae IRRB 

(ec) intensity of light (d) He 2 Mice 
Which of the following is not the unit 0 ear cap re 

(a) leap year — (b) lunar month (c) light y ) None 


; . ae d? 2H 

Which of the following is not matche: , ql 

(a) Decibel—unit of sound (b) Horse power—unit of Pow, 
oN i it of distance er 

(c) Nautical mile—unit o! ene 

(d) Celsius—unit of heat PCS (Prey, 

° ic flux is : y 
Hey naa ae (b) weber/meter 
(c) weber-ampere (d) weber sect 

8. The S.1. unit of the Young's modulus of elasticity is : 
(a) dyne/em. (b) newton/meter 
(c) newton/meter? (d) newton-sec 
9. Which of the following is a vector quantity ? 
(a) energy (b) momentum 
(c) moment of inertia (d) all of these 
‘ 10. An artificial satellite orbiting around the earth does not fall down 
is so because the attraction of the earth : } This } 
(a) does not exist at such distance } 
(b) is neutralized by the attraction of the moon | 
(c) provides the necessary speed for its steady motion 
(d) provides the necessary acceleration for its motion ICs, AT 20 | 
11. The electric current density is : 
(a) a vector quantity (b) ascalar quantity 
(c) both (d) None 
12. Thesurface of alake is frozenin severe winter, 
is still liquid. What is the reason ? 
(a) ice is a bad conductor of heat 
(b) since the surface of the lake is at the same temperature as the ai 
no heat is lost ay, 
(c)_ the density of water is maximum at 4°C. 


(d) none of the statements (a), (b) and (c) given above are correct. 


N 


(RRB t¢ 205 


but the water at its bottom 


| 
CSAT (Pre) 2011] © 
13. Lumen is the unit of : ‘ mea 
(a) Luminous intensity (b) Luminous flux 

(c) Both (d) None [RRB ASM/GG 200) 
14. Candela is the unit of: 
(a) Luminous flux (b) i 

1 Luminous effect 
(c) Luminous Pressure (d) Luminous intensity 201) ; 
: [RRB ASM/CC. 

15. Which one of the followin, : 


8 Pair doesn’t h: i ion? 
(a) force and pressure e (b) Wi ad Lapeal same dimeres 
(c) impulse energy 


(d) pressure and oP 7200 


and momentum 
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Phynton F 
Rep ” 
= tity obtained by the 
“Sh the py oily He med he Winton of near momentum of 
(a) v ¢ abo it " (b) acceleration (©) many 1): force 
@ IPSC Cre) 2002 
Pe dies executing free falling, motion have: relent 
~Un; c ” The bral momentum (b) equal velocit 
tt Shia i equal acceleration ous re equal force “(Ren rece. 2002) 
c 
i increasing amount of carbon dioxide in the air in slow! r : 
ie, The oar oF the atmosphere because it absorbs? Oey albing the 
ny tere water vapour or the air and retains its heat 
%y the ultraviolet part of the solar radiation 
b) all the solar radiation 4 
i she infrared part of the solar radiation ICSAT; 2012] 
ks) on the principle of : 
ket operates (work P ip! : 
n ‘ ee? conservation (b) Bernoulli's theorem 
Ray (c) Avogadro's concept (d) Momentum conservation 
(RRB Assltt. Driver 2003] 
The blackboard seems black because it 
: (a) reflects every colour (b) does not reflect any colour 
ll do, () absorbs black colour (d) reflects black colour ICDS, 2011] 
Wn, 1, A cricket player catches a fast coming ball by pulling his hands back 
because : ay 
(a) the ball can come to a position of rest 
(b) the ball can be accelerated (c)_ the ball can exert a larger force 
ICsar. (d) the ball can exert a lesser force [RRB Metro Rail 2002] 
2m) is th duct of : 
2. Force is the pro 
(a) mass and velocity (b) mass and acceleration 
(c) weight and velocity (d) weight and aes 
. BPSC (Pre) 2002] 
its bottom ie weight of a human body is : 
a) same at every places on the earth's surface 
maximum at the poles (c) maximum at the equator 
pole ‘q! 
1s the air (d) more on the mountains than the plains [RRB 2006] 


24, Ifthe weight of a man is 600 N on the earth, then his weight on the moon 
will be: 


(a) 6000 N (b) 60N (c) 1000 N (d) 100 N 
re) 200) [RRB Metro Rail 2002] 
3. If the weight of an object on the earth's surface is 29.4 N then the mass 
of the object would be : 
cool (a) 2kg (b) 3kg (c) 4kg (d) 29.4 kg 
[RRB TC 2004] 


2%. Aman (astronaut) can apply a more longer jump on the moon's surface 
in the earth's surface, because : 

A) he is weightless on the moon 

On ere exists no atmosphere on the moon 


eee vitational pull on the moon is lesser than that of the earth's 
Surface 


4) the Moon is smaller than the sun [RRB CC 2003] 
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27. The weight of an object of mass 1 kg can be e 


*Pressed a. 
(a) 1N (b) 10N (c) 9.8N as; 


(d) g N 
28. The product of the moment of inertia and the 
(a) force (b) torque 
(c) work (d) angular m, 
29. A body is charged negatively. It implies that : 
(a) it has lost some of its protons : } 
(b) it has acquired some electrons from outside 
(c)_ it has lost some of its electrons (d) none of the above 
30, A piece of ice is floating on the surface of the water kept in g 2 
when this piece melts then the level of the water in the beater an 
(a) will increase (b) will decrease 
(c) will be same 
(d) will firstly increase then it would decrease 
31. Due to contraction of eyeball, a long sighted eye c; 
(a) farther objects which is corrected by using co 
(b) farther objects which is corrected by using cor 
(c) nearer objects which is corrected by using co} 
(d) nearer objects which is corrected by using co: 
32. Why do you feel cool under a tree but not so unde 
day? 
(a) The greenness of the tree gives the cool feeling 
(b) Photosynthesis absorbs heat 
(c) The leaves convert 
absorbing Process 


(d) The leaves give out water which va ori: Orbin; 
iZes absorb: 
ert es 'p' Ng some heat 


[RRB 7 
CK 
angul, Ce. 
gular Aseeleray My 


mentum, Ieey 


IRRB asyyy 

‘an see only; i] 
nvex lens 

Ncave lens 

mvex lens 


ncave lens Ics 


. 2011 
T atin shed ona i 


Sunny 


water vapours into water which is a heat- 


$4. Water has its maximum density at : [UPSC (Pre) 1994) 
(a) 100°C (b) 4° 


(d) ~4¢ 
[BPSC (Pre) 1998] 


(©) Glass (4) Air 


th en the Pressure and melting point of 
ei (RRB ASM/GG 200 
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Sty & Jes water boil . 
m a : hy at higher alutudes er boils at the temperature lower thar 100°C 
S ause 
is ",, bevatue to lesser atmospheric pressure boiling 
ohne le * w ies ravitational pull is lesser here PMOL water lowers 
ithe oF, ae) the winds on the mountains are stormy 
y le ie sot these 
le, Va. Sa Ay) None ¢ IUPPCS (pp, 
vil ayn je anaide pressure Of a soap bubble ig: URN 
Ngo iy Dy . v . more than the atmospheric pressure 
ea, he >) less than the atmospheric pressure 
eg, Se te ‘) equal to the atmospheric pressure 
tag (a) hall of the atmospheric pressure IUPPCS (Pee) 1995) 
C 
IsinFe Ro, , sy ‘The sudden downfall of the reading of barometer indicates that the 
‘si n » weather 
Sing Con, Bo will be stable and calm (b) will be rainy 
Ting rea i) will be stormy ; (d) will be cyclonic IUPPCS 1996} 
in, Ne, ® Ln 40. Inwhich of the following kinetic energy does not exist 
Bons , len. (a) fired bullet (b) flowing water 
Unde, Mey (c) imparted hammer (d) stretched bow 
Ta ns, IRRBTC CC 2002] 
feel; , 4) Hamoving body doubles its velocity then the kinetic energy of the body 
ing will be : 
(b) fourtimes (cc) same (d) three times 


(a) double 
[RRB TC/CC 2001] 


" 42. The cyclist (man) leans or bends himself around a turning because : 
2S ab (a) speed of man and cycle should be the same, otherwise the cycle 
SOtbiny will skid 
(b) he bends to locate the centre of gravity inside the base which 
prevents him from falling down 
With w (c)_he bends to exert pressure.on the cycle's wheels to move on the 
‘ter curved track (path) 
(d) he bends to cross the curved path speedily [RRB ASM/GG 2004] 
43. Which of the following force is exerted by a cream separator machine 
of the milk : 
(a) centrifugal foree (b) centripetal force 
(c) non-central force (d) external force /RRB TC /CC 2005) 


(d) 4 
[Bis When a stone piece is brought from the moon's surface to the earth 
then: 
{ the mov (a) its mass will change 
(b) its weight will change but its mass would remain constant 
(d) Air (c) the weight and mass both will change 
8 8 


‘d) neither mass nor weight will change [BPSC (Pre) 2004] 


45. The person sitting in a lift or elevator will experience more : 
(a) when the lift is accelerated downwards 
‘b) when the lift is accelerated upwards 
©) when it is coming downwards with equal velocity ; 290} 
‘d) when it is going upwards with equal velocity — /UPPCS (Pre) : ‘ 
* The 4pparent weight of a person sitting ina lift is less than its real weight 
when the lift moves 
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rds with an acceleration , 
devimiwacds with an acceleration fa coi hes 
(©) upwards with equal velocity _ © nen ues 
(d) downwards with equal velocity a (a) 9. 
47. The time period of a pendulum watch: BI greque 
(a) depends on the mass (b) depends on the lin i 4. th 20 Hz 
(c) depends on the time (d) depends on the ras 5 c 4 Hz- 
[Bpshs bine e 
48. The pendulum watches become slowed down in Giecnn. Pre) 2 he angu! 
(a) of longer summer day <ause. 58. ) decre' 
(b) the weight of the pendulum is increased in the summer 6 emai 
(c) pendulum becomes elongated and correspondingly 4 
elongated at per unit oscillation ¥ time j, 59. 
(d) of appearance of friction in the coils IUPPCS 
. ay (Pre) toy 
49. If the length of a simple pendulum is increased by 4% then is. .'! 
period will be : TS time 
(a) increased by 3% (b) increased by 2% Ic 
(c) increased by 4% (d) None of these : oo cal 
[RRB ASM/GG nil 
5 F : 2004 ) 
d 50. jineratioofthetransversedeformationand thelongitudinaldeformatgn © a 
(a) Poisson ratio (b) Bulk modul: es 
O1SS0 _ lus of elastici 1 
(c) Rigidity modulus of elasticity (d) Young's modulus of lly 60. > a3C 
, ; IRRB Assist. driver 2003 (a 
51. The raindrops are spherical due to : ! b 
(a) surface tension 61. Sound 
(b) atmospheric friction of air molecules (a) te 
I 8ravity of the spherical earth (c) tre 
‘i ‘ viscosity of the raindrops [RRB GG 2003, UPPCS (Pre, .) 2005} (d) lo 
. Ifa ship moves from fresh i p I 
s sh water into seawati i 62. Ultras 
(a) sink completely aie Sone will — (a) le 
(c) rise a little higher ”) ae = little bit ©) n 
53. The unit of viscosity is ; AS) nema unaffected (CDS, 2011) " 
(a) poise (b) pascal (©): peiseni = oct 
ee “) poiseuille — (d) none of these a ; 
. ie scientist associated wi er ERRB ASM 2003] 
(a) Archemedes (b) Nem foatation aa oh The 
de seth (©) Louis Pasteur (d) All of these (a) 
He lites used for tele-communication rel, [RRB CC 2005] | (c) i 
orbit. A satellite is said to be in sudan ‘ay are kept in a geostationary (d) | 
1. The orbit is ge0synchronous orbit when : 
2. The orbit is circular 65, 
3. The orbit lies in the Plane of th a 
4. The orbit is at an altity, scarth's equato . 
Select the correct answer ae hens km " . (b) 
(a) 1,2 and 3only 8 the codes given below : (©) 
| (c) 2 and 4 only a 1,3and4 only . (a) 
| 12,3 and 4 all (csar (Pre) 2011) °6. Ife 
wil 


4 
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icity 
asticity 
"Ver 2003 


re) 2005] 
‘5, 2011] 


‘these 
4.2003] 


zou} 


{sound Orpen 
of sound waves in th 5 BPSC 
op ee — 20,000 Hz ey acible range is (Pre) 2008] 
, 3 He SS 
«) {H2— 10 Hz (a) 20,000 Hz — a0 Poe 
d of a whirlwind i [RRB ASM/GG 
| angular specc ind in a tornad 2005] 
# f) decreases rail (b) increases at4s the centre 
remains constal (d) slowk 
A 'y becomes zero [cbs 2011] 
ms 
v 
Oo rad 


(c) 49m 


she velocity-time (o-t) graph shown above illustrates— 
) uniform acceleration of an object 
'm retardation of an object 


) unifor! : 
© non-uniform acceleration of an object 
(a) non-uniform retardation of an object — 
The velocity of sound in the air (vacuum) is : , 
(b) '220m/sec (¢) MOmface  (d) 252m/sec 


* (a) 330 m/sec 
[RRB Assistt. Driver 2008] 


Sound isa: ; 
(a) transverse mechanical wave (b) longitudinal mechanical wave 
(c) transverse non-mechanical wave 


(d) longitudinal non-mechanical wave 
62. Ultrasonic wave has its frequency : 
(a) less than 20 Hz 
(c) more than 20,000 Hz 


@3, Infrasonic wave has its frequency : 
(a) less than 20 Hz (b) more than 20 Hz 
(0) less than 20,000 Hz (d) more than 20,000 Hz 
64, The noise of 100 db is assumed to be: 
(a) a properly listened sound (b) an ordinary conversation 
(c) anoise of the street 
(d) anoise produced by the ma 
neighbour’s place 
65. The focal length of a convex lens is — 
(a) the same for all colours 
(b) shorter for blue light than for red/ 
(c) shorter for red light than for blue 
(4) maximum for yellow light fops, 2011] 
: Ifthe door of a running refrigerator ina closed room is kept oper what 
will be the net effect on the room ? 


(b) more than 20 Hz 
(d) 20 Hz — 20,000 Hz 


chine of a shop and listened at another 
[IAS (Pre) 2000] 
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(b) It will heat the 


t will cool the room a 
@ Te wit make no difference on Rape cate | 
(d) It will make the tempera eet aeedfads pe 
67. Decibel is the unit of physica q (b) the intensity of a | 
j (@) the speed of light (eo pequennee 
(c) the intensity of soun' [SSC ooh 
. d by the sound waves due to : Aduae 
68. ot oe SS ofa aa (b) the scattering of soun, 
ject 
(2) the refraction of sound (d) None of these (RRB py; gr 
69. SONAR is frequently used by : fine d 
(a) Astronauts (b) Doctors es arevieaty, 
; P : @; 
70. The pitch or frequency of the siren of a coming train appean’ : 
increasing because of : E tory 8 
(a) Big-bang theory (b) Doppler's effect 
(c) Charle’s law (d) Archemeney 3 Principle 
ASM/ , 
71. The normal temperature of the human body is : GG 20 8 
(a) 280K (b) 290K (c) 300K (a) 10 K 
IAS 
72. When a ball drops onto the floor it bounces. Why does it bo (Pre) 1 
(a) Newton's third law implies that for every action (drop) oe 
reaction (bounce) Teisg 
(b) The floor exerts a force on the ball durin the i a ‘ 
(c) The floor is perfectly rigid 5 mpact 
(d) The floor heats up on impact ’ 
75. ae lower oe a is: [CDS amy 
ae Ke () -300C 
d) 1c 
74, Which one among the following wi IRRB Tc 
will i 2008) 
Pires electric current throught it you put into pure water in orde, 
a, erost ia 
ene (b) Mustard oil (c) Lemon jiiioe {aj cage 
75. The te 
(a) a eae body of a healthy man is : {cDs, 20) 
{| (c) 98.4°C 
76. A refracting tel [Uitraki, (a) 98.4°K 
(a) one Pee consists of : and PCS (Pre) 2005] 
mirror and 
Mi two convex lenses of e ee convex lens 
j ¢) two concave mi qual focal length 
(d) two convex seen of different foc : 
77. Which of th enses of unequal focal ‘al lengths | 
e following j al lengths NDA, 20h 
(a) mercury 8 is the best cond [NDA, 2009) 
| (b) water ) wore of heat 
| 78. Garments keep us i eather (d) benzene | 
[UPPCS (Pre) 2009 | 


(a) provi Wes tie 
© Meverttirtom cmingin a, donot mala a 
| rer nar ree Recomm star 
ody from > of the body 
S0ing exterior 
(SSC Graduate 200) 
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LCDs, 2011 


Cc 
RB TC 2my 


er in order 


Jar 
‘CDS, 2011] 


(°K 
(Pre) 2005] 


2A, 2012] 


me 
're) 2008] 


te 2004] 


az 


water so as to solidify 
(4) water solidifies at 0 K only 
ap -crvopenics are used in; 
(a) space journey, surgical works and “ 
(b) surgical works, magnetic eoneneene resonance 
(c) space journey, surgical works and Temata sencing 
(d) space journey, magnetic resonance and re pecneing £ 
The dew doesn't form in fast wind blowing dusine gy ns 2481999) 
(a) the rate of vaporisation is fast 8 during the night because: 
(b) there is a lack of moisture in the wind 
(c) the temperature remains high (d) the sky 
gz. Themain power supply in India is 220V, wh 4 
Which one among the following stateinents ithe spec? USisat lov. 
(a) 110 V is safer but more expensive to maintaii paaegelisicorteds 
(b) 110V is safer and cheaper to maintain : 
(c) 110V leads to lower power loss 
(d) 110 V works better at higher latitudes 
33. Fora steel boat floating on a lake, the weight of th fehs ate 
the boat is? a ight of the water displaced by 
(a) less than the weight of the boat 
(b) more than the weight of the boat 
(c) equal to the weight of the part of the boat which 
level of the lake etiebelen the nnter 
(d) equal to the weight of the boat [NDA, 2012] 
84. The torque on a rectangular coil placed in a uniform magnetic field is 
large when the — 
(a) number of turns is large (b) number of turns is less 
(c) plane of the coil is perpendicular to the magnetic field 
(d) area of the coil is small [NDA, 2012] 
85. Two metallic wires A and B are of same material and have equal length. 
Ifthe cross-sectional area of Bis double that of A, then which one among, 
the following is the electrical resistancevof B ? 
(a) Twice that of A (b) 4 times that of A 


(©) Lthat of A (4) F that of A 


86. Two thin convex lenses of focal lengths 4 cm and 8 
a distance of 4 cm in air. The combination will have # 
(a) 4cem (b) 8cm (c) 12cm 


INDA, 2012] 


81. 


is not clear [BPSC 1995) 


[NDA, 2012] 
m are separated by 


he focal length? 


(d) 32cm 
[NDA, 2012] 


ains constant : 


$7 Inthe isothermal process which of the following rem 
(a) temperature (b) heat (c) pressure 

&® In the adiabatic process which of the following remai 
(a) temperature (b) heat (c) pressure 
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(d) density 


ns constant : 
(d) volume 
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! 89. For the adiabatic process ideal gas equation is expressed an 
“ (a) pV’= constant (b) pv" : 


(c) p'V™! = constant (d) any of these 0 i 
90. For the isothermal process ideal gas equation is expressed ag. oe 
{ (a) PV=RT —(b) oe RF © BVeRr ayaa 10) | 
91. A fan produces a feeling of comfort during hot Weather, 1 
(a) ie body radiates more heat in air -. ecause ) { 
(b) fan supplies cool air (c)_ conductivity Of air in, O ] 
(d) our perspiration evaporates rapidly Noe 
92. Which one of the following statements is correct ? 20q @) 
(a) Only electrons reside inside the nucleus of an atom 
(b) Both electrons and protons reside inside the nucleus Of an at 04 wh 
(c) Only neutrons reside inside the nucleus of an atom = @) | 
i (d) Both protons and neutrons can reside inside the nucleus of Maton \ 
} INDA, ‘ 
93. Gases have two specific heat capacities : 2mny 6 whi 
(a) one at the constant volume and another at the constant Pressure | @) 
(b) both at the constant volume ) 
(c) both at the constant pressure (d) none of these 0 
94 The Carnot's engine takes heat : @ 
| (a) at constant temperature (b) at constant volume 
(c) at constant pressure (d) none of these @ 
95. The Otto engine takes heat : 
(a) at constant temperature (b) at constant volume ywlfar 
(c) at constant pressure (d) none of these posi 
96. Entropy is the measurement of : (a) 
(a) disorder parameter (b) state of matter (o) 
(c) molecular configuration (d) none of these () 
The light is a: 
(a) transverse wave (b) longitudinal wave WThe 
(c) both (d) none [RRB ASM/GG 2004) @) 
98. The ratio of velocity of X-rays to that of gamma rays a 
(a) is<1 (b) is>1 (c) is1 ) 
(d) depends upon the ratio of their frequencies INDA, 2010] ihe 
99. ay sod vf light in vacuum or air is : : 
a) 9 x 10? m/sec (b) 3x 10" m/sec * 
(c) 3 = 108 m/sec (d) 2x 10* m/sec [JPSC (Pre) 2003] bn, 
100.On raising the temperature of the as 


r medium velocity of light : 
(a) increases (b) decreases () 
(c) remains the same (d) suddenly decreases [55C 2004] 
a“ ? 
101. Which one of the following Pairs of rays is electromagnetic in nature * 
Ma ric and gamma rays (b) Cathode rays and X-rays 
¢) Alpha rays and bet: z eer 
P ys an ‘a rays (d) X-rays and gamma nD vA, 2010) Ny é 
102. The magnetic lines of force due to a bar magnet fy 
(a) intersect inside the body of the magnet 
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ay jnversect at neutral points 
ae only at North anaes 
@ Cannot intersect at all th poles 


"Wy 
x ific resistance of a 
. Rr i-th spe of the wi conducting wi 
— 1) Lens ire, area of cross-section aff Upon IND AS 2010} 
i | Pength of the wire and © wire and : 
oe 'ASeg o the mae of the ie of “TOSS-Section of the wi "aes 
4, Material of the wire only bi . ire but 
201) @ on the area of coseecction ati on the length iiss 
@) Length of the wire only but amine ied 8th of the wire nor 
an atom the wire nor on the material of Mae the area of cro: 
when X-rays are produced — are ’SS-section of 
Fan ! ‘(a) heat is generated at the ta INDA, 2010] 
by 
Vou, 30m ) the temperature of the Gee heat is absorbed 
NO} (a) ae light is seen at the corer constants atthe target 
egg, 105. Which one of the statements gi 
Ure . = Ss given bel ; IND. 
(a) A vertical plane passin; low is not cor A, 2010) 
magnet is called the a tne uae the axis of yaa 
(b) A vertical plane passing thr oa aneHidian ely suspended 
0) Geis ea te meridian SOF FOtation of the Earth is 
wi the ma; ic fi 
known as the relati genetic field can ‘ 
(a) The relative Sennecl petnieability of the oan a medium is 
ility is not a di : lium 
| a dimensionless quantity 
| 196.If an object is placed at th IND. 
vosition of the image is ie centre of curvature of a sea ee 
| (a) at the principal focus eeu 
(b) between the princi; 
pal focus and 
(c) at the centre of curvature . ae Tee of curvature 
Th eyond the centre of curvature 
107, i 
ane le radius of curvature of a plane mirro: UNDA, 2010) 
i] 5 is zero () ‘a 
c) can b is infini 
fe aeiee iemnanecmeticety 
A . i 
010) ie saichowr appears due to : [NDA, 2010] 
eflection 
(0) s scattering (b) refraction 
2003) ; (d) both reflection and refraction 
“ae sky appears blue : [RRB CG 2005] 
(a) due to di an 
2004) (©) due to Gate (b) due to refraction 
ire? N0.The di ision Eli So (d) due to reflection [RRB 2004] 
a) carbon a in the atmosphere is due to : 
' () helium 2 @) dust particle 
10) LA coin ina beaker G (d) water vapour [IAS (Pre) 2003] 
Occurs beca er filled with water appears raised. This phenomenon 
(a) reflection o of the property of 
of light (b) refraction of light 


total j 
internal reflection light (d) interference of light [NDA 2010] 


> ~~ 
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12. Aray of light falls ona transparent glass plate. A 
112. 'y 


‘) only one angle of incidence 
@ wie than one angle of incidence 


i i INp, 
113. Aman with a dark skin, in comparison with a man with a 


(b) at the 
(c) during the re 
(d) both on the g 


119-If the 


Maximum height 
turn journey 


Tound and at the 


maximum height INDA, 2010) 
Power of a convex lens is +2 diopter then the focal length of the 
lens is : 
(a) 200cem (b) 100cm (c) 50cm (d) 2cem 
BPSC (Pre) 19%) 
120. The colour of an ©Paque object is due to that colour which : 
(a) is absorbed is not reflected 
(C) is reflected (d) is Scattered [IAS (Pre) 1994] 
121. Which one of the following Pairs does not have the same dimension 
(a) Potential energy and Kinetic energy 
(b) Density and specific Bravity (¢) “Focal length and height 
(d) Gravitational force and frictional force 
122 The best and the 


[NDA, 201] 
S of heat are res; ively ? 

(Ag) and lead (Pb) copper (Cu) saath (al 
1 (Ag) and Bold (Au) (d) copper (Cu) and god A atl 
EE sas, 


a (c) silve, 


aN. 
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F itis, 

d refracted S Tefa, 

a partis serenced: The reflected and refr: ed rays canber - 
each other for : ‘ 

@ angle of incidence equal to 90° 

(b) angle of incidence equal to zero 


hy 
: Whites, 
G e: rience 
reap sie and less cold (b) less heat ang More colg 
(c) more heat and less cold (d) more heat and — Col 
ND, 
114. Which one among the following denotes the smallest tem ature 
(a) 1° on the Celsius scale (b) 1° on the Kelvin Scale 
(c) 1" on the Fahrenheit scale (d) 1° on the Reaumur scale 
- INDa, ny 
115. For shaving which type of mirror is used : ; 
(a) concave mirror (b) plane Mirror 
(c) convex mirror (d) none of these IBPSC (Pre 19 
116.When a body moves with simple harmonic motion, then the Phase 
difference between the velocity and the acceleration jg — 
(a) or (b) 90° (c) 180° (d) 279° 
INDA 2) 
U7. An air bubble in water acts like a : 
(a) convex mirror (b) convex lens 
(ce) concave mirror (d) concave lens (UPPCS (Pre) 202} 
118. A body is thrown vertically upwards and then falls back on the ground, 
Its Potential energy is Maximum — 
(a) on the ground 


127.Hair 
watel 
(a) v 
(co) fi 
128.Whic 
@) T 


a) 
) 1 
t 
() E 


v 

(d) } 
2.Who 
la) ¢ 


30Who 
la) | 
(c) I 
Bhan 
la) ¢ 
(b) , 
(c) ¢ 
) § 


awe a 


209 i 
ours are : 
amental co! 
‘ ee wand red (b) blue, green and red 
ith pie ye reen and red (d) blue, yellow and green 
(a) flow 8 IMPPCS (Pre) 2004, RRB TC 2005} 
@ rest on the surface of the earth. Which one amon th 
way Ls ments is correct regarding this ? ig the | 
4 be in’ state! acting on the body 
. ino force of the body acts on it ' 
e only, wor ward force is equal to the net upward force \ i 
vs Net oy the above statements is correct INDA, 2010] i 
@ one beats faster than a standard pendulum. In order to bring j 
spends ndard beat, the length Fe ie pendulum is to be : | 
1 po thes increased 1 
) redu' d and the mass of the bob increased | 
oO edu and also the mass of the bob reduced INDA, 2010] | 
@ ae the following statements : | 
2600" teat sky appears blue due to poor scattering of blue wavelength 
Cee ule light. 
¢ en a light shows more scattering than blue light in the | 
ee : | 
simose ence of atmosphere, there would be no scattering of light 1 
3, In a sky will look black. | 
wh ai of the statement given wee ¢ are conreet 2 | 
is land 2 only | 
(a) Lonly (d) 1,2and3 [CDS, 2010] i 
1 a - | 
) ie ee brush cling together when the brush is removed from k 
17 Hair of ashaving 4 ! 
oa (b) surface tension 
(a) vi Ss ee. { 
(0) friction (d) elasticity : [CDS, 2010] 
i f£ the following statements is correct ? 
a ae of contact of water with glass is acute, while that of | 
ry with glass is obtuse ; Wil 
(b) ie angle of Gntaet of water with glass is obtuse, while that of ' \ 
with glass is acute i 
(c) Both the angieat contact of water with glass and that of mercury | i | 
i te iii 
— ae | 
124,Who was the inventor of telescope ? 1| i 
i Edison (d) Graham Bell ia 
(a) Galileo (b) Gutenberg (c) (aPPCS (Pre) 1994] i i 
ee: was the inventor of radar ? tlt i 
a) Robert Wat: (b) Fleming p Hy 
{c) Bush Wall — (d) Austin [BPSC (Pre) 2008] 


‘Human eyes are: 
a) converging lenses of variable focal length 


aaesing lenses of fixed focal length 


aes lenses of variable focal length 
iverging lenses of fixed focal length 
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i clear reac 
ion of heavy water in an 
sie 132.The function 


tor is to: 
(a) slow down the speed of neutrons 
| (a) 


| 
crease the speed of neutrons (c) cool down the reactoy @ | 
@ nee the nuclear reaction Phorclacties In, yl 
t is the difference between a CFL and a lamp ? ay MOeny 
j TT roduce light, a CFL uses jessie eee and Petre ig ae 
; ED lamp uses semicon: uct ‘ : 
j 5 We cae life span of a CFL is much longer than that fay ie 
e ' é 
res is less energy-efficient as compared to an D — rn 
wi hich of the statements given above is/are Correct ? . ae 
bs 1 only (b) 2and3 only wrk 
(c) land 3 only : (d) 1,2and3 (Ary, a 
ine the following statements : ‘ 
le of low frequency are actually Produced throy gh the they ow 
length. i ; Ne 
2; a Hsbah the rocksonly transmitted in the ‘FM OFlongituy ) 
lastic waves. 
Which one of the following of the above statements jg /are true: (a 
(a) Only 1 (b) Only 2 
(c) 1 and 2 both ( 


iu 
d) Neither 1 Nor2 [lag (aan at 
135. Consider the following statements : 
1. A person with myo 


pia can see distant objects distinctly but cannoy 144.Th 
see nearby objects clearly. 
| 


2, Aperson with hypermetro 
3. Aperson with Presbyopia 
glasses. 


() 
(d 
Which of the statements 8'ven above is/are not correct ? 145.W 
(a) 1,2and (b) land2 only (a 
(c) 2and3 only (d) 3only [CDS 2019 (c 
136.The Phenomenon of interference can be obtained by M46.Tt 
(a) two independent Sources of light (a 
(b) two Virtual and coherent sources of light (c 
(c) any two Sources whatever be the wavelength or frequency ofthe 7.4 
light waves st 
(d) None of these (a 
“487. The visible range of solar Tadiation is : (c 
(a) 100-49 (b) 400-700 nm 

{) 740 - 10000 nm (d) none of these [BPSC (Pre)20l] 148.16 
138. The clectrification in a body takes Place due to: « 
a) electron (b) positto, (c) proton (d) neutron « 
139.The force acting ona Particle executing simple harmonic motion is (l 
a) directly Proportional to the isplacement and is directed away from ( 
the mean Position ( 

(b) inversely Proportional to the displacement and is directed towat’s 
is the Mean positio th > 

© cae See tonal to the velocity and is directed away from 
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20 
inversely proportional to the veloc; ee age 
% @, | @ ean position Ocity and is directed towards the 
| sunlight passes through the ICDs, 2010} 
Pho, vy 0A articles of dust, pollen, soot and gprs the Taysare scattered by 
Why | resent there. However, when we look up, thee particular matters 
Fa, | a d-day, because g Y appears blue during 
blue light is scattered most (b) blue icht ; 
Np, a blue light is reflected most Ne light is absorbed Met 
i d yellow ci A 
(d) ultraviolet and y: ‘Omponent of sunlight 
141.A passenger in a moving train tosses a five a oe seneetior 
Prey 2, | behind him, then the train must be moving witha iy ae i 
y | (a) ou enon (b) deceleration 
"Bete (c) spee (d) velocity [cDs, 2010} 
142.Non-metals are bad conductors of electricity because : 
Niding (a) they lack free or mobile electrons 
(b) they have light atoms 
(c) they have high melting points (4) All of these 
143An object weights the maximum in: 
220m (a) air (b) water (c) hydrogen (4) vacuum 
IPSC (Pre) 2011] 
inno} 144.The pressure exerted on the 


ground by a man is greatest 
(a) when he lies down on the ground 


, (b) when he stands on the toes of one foot 
tive (c) when he stands with both feet flat on the ground 
(d) all of the above yield the same pressure 


[CDS, 2010] 
145.Which one of the following is not needed in a nuclear fission reactor ? 
(a) Moderator (b) Coolant 
10) (c) Accelerator (d) Control device [CDS, 2010] 
146.The shortest unit of length is : 
(a) micron (b) nanometer 
(c) angstrum (d) fermimeter [UPPCS (Pre) 2005] 


147.An endoscope, used by doctors for examine the inside of a patient's 
stomach, works on the principle of : 


(a) reflection of light (b) dispersion of light — ; 
(c) refraction of light (d) total internal reflection of light 
[PSC (Pre) 2011] 
MB.1f two conducting spheres are separately charged and then brought in 
Contact : 


(a) the total energy of the two spheres is conserved 
(b) the total charge on the spheres is conserved 
(c) both the total energy and charge are conserved 


: ial i iginal potential of the 
a ay oaaload is always the mean of the original p' pon 
Gy plectrolyte in a car battery is : sctesmail 
i drochlori i (b) sulphuri 
nittcacd = (d) distilled water [BPSC (Pre) 1998] 
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i Itaic cell : 
as the inventor of vol 
as peach Franklin fe Thomas E 
hs Alizendro Voltas _ (d) ie 
it f metallic wire laving equal len, _ 
1 ee fir have different resistances. The two Wires mune “hy, 
A) have different cross sections (b) have different tempera 
(c) be of different materials (d) be of same density mat 
152. The process of zinc lamination — on the iron is cal 
i ization (b) electroplating (c) ionisation d) N 
(a) galvanization (I Ter ea 
ture’ is ty 
The ‘absolute zero of tempera 
a the starting point of any scale of temperature 
(b) the lowest temperature that is theoretically Possible 
(c) the temperature at which the vapours of all liquid Substng, 
freeze 


(d) the temperature at which all substances exist in the Vapour 


dison 


leq. “hy 


P 
; PSC pst 
One astronomical unit is the average distance between : 
ci the Earth and the Sun (b) the Earth and the Moon 
(c) the Jupiter and the Sun (d) the Pluto and the Sun 


TIPSC (Pre) 2011) 
155. Fish can survive inside a frozen lake, 
(a) fish are warm-blooded animals 
(b) fish hibernate inice 
(c) water near the bi 
(d) ice is a good con 
156.The S.I. unit of el 


(a) Nm?/coul, 


because 


ottom does not freeze 
ductor of heat 


IIPSC (Pre) xn) 
ectric flux is : 


(c) Nm?/coul.2 (d) None of these 


tric charge produces Noelectric field 
at points ? 

(a) outside the sphere (b) onits surface 

(c) inside the sphere (d) only at the centre NDA, 2)ll) 
158. The filament of an electric bulb is made of : 

(a) copper ) iron (c) lead (d) tungsten 


[RRB ASM/GG 2003, 2005, UPPCS (Pre) 25] 


{ 159. The coil in ah 
(a) Nichrome 
(c) Copper (d) a mi) 
160.Stephen Hawking is a: 
(a) Pianist 


() Scientist (b) Guitarist 
: (d) American politician mill 
161.T} famil ene” 
‘The most fami iar form Of radiant o, ; : tannin 
‘i 5 nergy ins t causes 
and sunburning of human skin, is eaten ain 
fo ptaviolet radiation (b) visible radiation 
(c) infrared radiation lc ee Sesion 4 
{ microwave radiati /NDA. oi) 
bbaa, 


(c) | 
170.Wh« 
(a) 
(c) 
171.Len; 
(a) 
(c) 
172.Cloy 
(a) 
(c) 


3.wh 
(a) 


. ~ 
TE eg 
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pulbs each of 100 watt remain swj 213 
read a ual electricity consumed emacs ©n for 1 hour d; 
“4 vant (b) 100kWh ) eat be: aily, then 
(a nit 
ay ; 7 (d) 10 kWh 
who was the payenee of the lightning conduct fae ASM/GG 2004] 
16 raham Be (2) yore 
) benjamin Franklin a oe Lister 
: S| 
4 > anissitting ona rotating stool withhisnemen, IRRB ASM/GG 2004) 
hey | i folds his arm the angular velocity of the noutstretched. suddenly 
2% (a) increase (b) decrease wold 
y ( become zero (d) remain const 
which of the aa Se 's : paramagnetic ? ‘ant [NDA, 2010] 
i col . 
| (a) nickel alt (c) chromium (d) copper 
ee hich one of the texting is diamagnetic : [UPPCS (Pre) 1990] 
7 (a) iron (b) bismith (c) nickel (d) cobalt 
ny 5 
J | 467.The magnetic effect of electric current was firstly eeeeg — iad 
(a) Henry (b) Oecrsted (c) Faraday ' (d) von 
[RRB ASM, 
oT 168. Who discovered the electric bulb ? HES 20 
(a) Thomas ie (b) Alexander Graham Bell 
(c) william Cool (d) Terry Edison /MPPCS (Pre) 2011] 
169.Who invented thermoscope an early form of thermometer ? 
(a) Sir Christopher Wren (b) Charles F Richter 
y (c) Beno Gutenberg (d) Galileo [MPPCS (Pre) 2011] 


170.Who gave the theory of gravity ? 
(a) Charles Newton 
(c) Issac Newton 
I71.Lenz's law is directly related to: 
(a) energy conservation 
() momentum conservation 
172.Cloudy nights are warmer than clo 
(a) green house effect 
(c) infrared radiation 


(b) Charles Babbage 
(d) John Adams [MPPCS (Pre) 2011] 


(b) mass conservation 

(d) none of these 

ud free nights because of ? 
(b) depletion in ozone layer 


(d) land surface radiation 
[NDA 2010] 


173.Who was the inventor of neutron ? 
) Chadwick (4) Newton 


(a) Ruth 
ere TE a 1995, 1996, Jhrkhand PCS (Pre) 2003] 


the acceleration of the particle 


174.For a particle revolving ina circular path, 


is: 
a along the tangent (b) along the radius 
c) zero 
DA, 2010] 
(d) along the circumference of the circle IN 
he order of? (4) 49-1 meter 


The size of the atomic nucleus is in t = 
(c) 10 meter RB ASM/G6 2004] 


(a) 1910 meter (b) 10-? meter c, 


195, 
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inventor of positron ? 
76 oe, creel (b) JJ. Thomson (c) Chadwick 


(d) 
nN 
he electron is called : TR 

. The antiparticle of the el lectron : 4 
Mees ai (b) neutrino & meson @) “ , 
is the inventor of neutrino ? i, 

78 Paul (b) Fermi (c) Anderson (a) Yi 

179.Microwave oven consumes less power due to : a 


all frequency of radiation (b) short wavelength Sse. 
i ieee Reausncn as well as wavelength of tadiation "diatog 
(d) small frequency as well as wavelength of Tadiation 
180. The sun is constantly radiating energy and yet is sur; 


Da, 
face temper 
is nearly constant at 6000°C. The constancy of solar temperature a 
to: 


Is dy 
fa) fission (b) black hole evaporat; 
ey fusion (d) radioactivity es 4,2 
181.Metal pipes used to carry water sometimes burst in the Winter, This : 
because : 5 
(a) water expands when it freezes 

(b) metal contracts more than water 
(c) outside of the Pipe contracts more than inside 
(d) metal expands more than water INDa, ann) 

182. The mesons are : 

(a) Positively charged Particles (b) negatively charged Particles 
(c) neutral (d) All of these 


Omparatively in air 
(b) fan Provides cold air e - 
(c) the condu 


(d) our sweat vapourises very quickly INDA 2) 
185.The ratio of the Velocities of X-rays and y-tays is 
(a) <1 ) >1 (c) 
(d) depends on the ratio of their fr i 
‘quencies {NDA 2m 
186.The nuclear for. . 


b — 
(c) neutron — neutron io sites 


(c) O-rays and B-ra (b) Cathode rays and X-rays 4 
ys d) xX. ¥ NDA. 
uclear force ig : (d) x Tays and y-rays [I 
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remains influential (effecti 

(b) 107° m a we only on : 

ic lines of force produced through a bar m ) 10m 

he”, inside the magnetic body agnet : 

ma) nly 705° across = a points of the magnet 

or ss across the nor pole and south pole 

) only cross anywhere in the magnet a 


(d) fc 
clear © 
v ative force (b) non-conservative force 
(d) none of these 


e 
n of natural radioactivity was invented by : 
ene Ponty Bacqurel (b) Rutherford ey 
i (d) None of these 
n of artificial radioactivity was invented by : 
) Madam Curie (c) Newton (a) Dalton 


atte le ent, on which the first artificial radioactive features were 
Tne imented + . : 
OP eal (b) nitrogen (c) aluminium (d) None of these 
ss end element of every natural radioactive element is : 
wf) carbon (b) silicon (c) bismuth (d) sulphur 
On which of the following specific resistance of a conducting wire 
We gepends ? ’ 
(a) length of the wire, 
of the wire ; . 
(v) length of the wire, cross-sectional area of the wire but not on the 
matter of the wire 
(¢) only on the matter of the wire but not on the len; 
cross-sectional area of the wire 
(a) only on the length of the wire and neither on the cross-sectional 
1 of the wire [NDA 2010] 
ghter nuclei is 


cross-sectional area of the wire and on the matter 
gth of the wire and 


area of the wire nor on the matte! 
f a heavy nucleus into two li; 


191.The disintegration process 0! 
called : 
(a) Nuclear fusion (b) Nuclear fission 
(0) Radioactive disintegration (d) Mass loss [RRB 2003] 
two lighter 


19.The formation of a heavy nucleus by the combination of 
nuclei is : 

(a) nuclear fission (b) nuclear fusion 

(c) photoelectric effect (d) chemical reaction 


Atom bomb is based upon the punciple of : 
(a) nuclear fusion (b) nuclear fission 
(d) None of these [BPSC (Pre) 1994] 


(0) both of them 
Hydrogen bomb is based upon the principle of: 

(a) nuclear fusion (b) nuclear fission 
0. (©) both of them (d) None of these 
ee ore of waves are utilized in the night visionary 

pula phe (b) Micro wave 
(9 Infra red wave tS Mone ofthese NAS(P#e) 2009] 
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X-rays are produced, then 5 
47 Skits Reroduced on the target (b) heat is absorbeq 
F (c) temperature of the target is being constant by the 
(d) a luminous light is to be seen on the target 


it 203.The nuclear reactor is an example of : NDA» | 
| (a) controlled fission (b) uncontrolled fission as, 
t (c) uncontrolled fusion (d) none of these sf gs 
| [RRB ASM, “@ 
j 204.The image of =m object kept on the centre of curvature of 1 teN 
mirror is formed— Neay, 8 
(a) at main focus : m @ . 
(b) between main focus and centre of curvature , 
(c) between pole and infinity (d) none of these ND yon, 
abo Teen peaks containing water a coin kept inside it seems and @) 
upwardly lifted because of— 
(a) reflection of light (b) refraction of light mothe 
(c)_ total internal reflection of light (d) interference Of light INp, | @ * 
296. Cobalt-60 is usually utilised is radiotherapy because of emission "i 
(a) alpharays (b) beta rays (c) gamma rays (d) Koay Of: a 
LIAS (p, i 
ig a used in the breeder reactor is : 5 ‘ 
(a) thori b: i ‘ ‘ ay 
208. Atomic pile is wat a ee - Mrs (a) | 
(a) the production of nuclear fission @. 
(b) the regulation of nuclear fission m3, Wh« 
& pe seeulation ee thermonuclear fusion : 
'e atomic acceleration c 
| 209.Curie is the unit of : ee Graduate) 24.Whi 
F Sealy (b) temperature (c) heat (d) energy (a) 
Pn the nuclear reactor, heavy water (D,O) is used in the form of wv 
(a) moderator (b) coolant : 25.Wh 
(c) castodian (d) controller ‘@) 
y| 
211. The mass-energy relation is the conclusi, fis PRE TEaa (c) 
(a) quantum theo: Sor 26. 
(©) arial theory hens (b) general theory of relativity We 
inn 3 By special a of as (a) 
- The diode is a deyi i pierre 
(a) to flow in oe ioe ce Sean: a 
(c) not to flow in any direction G i ow in both directions a 
‘one of these ¢ 
213.The radar is 431; [RRB Assist. Driver 2003] 
(2) the detection ef or. ~_ 28. 
(c) the detection of aircrafts oa ae és ebservation of planets 8 
(d) the detectio of the intensit 'PS etc and for the path indicators y & 
214.A three dimensional] Phot ny of the earthquakes [RRB 2005 *Th 
ed holography 8raph is Prepared through : o 
(c) Photochromatic Process (b) Photography c) 
(a) tadiography ous) So 
[UPPCS (Pre) 1990, CDS. (a) 
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was the inventor of 08 
kg 4) Bruno Rosi (b) Victor a s Tays 2 


one . s 217 
eM Fn Tncel PMR the gy SOP 
qe LH. Va SS St prot s 
. ie Phonsberth pe we dpe Of th, Vin Hebe 
. - re ar: 
y7whe was the inventor of Bravitations Taylor ange? ir: 
a) Edison (©) Newton sip tads "8 1850-2599 
‘Arad, 7 


jg The Nobel prize started by Alfre, 
8. (a) Aircraft (b) Telephone d Nobel, Who ha 
Safety lamp led ; 
as the inventor of teleyie: IRRB pynami 
sy9,Who was €levision 2 Gor, ite 
(a) W.Ramsse (b) Robert Maless ©) JL, tin 
we esyard (q) 
320 The Wright Brothers were the invento rene 
(a) telescope —(b)_ radio rok Sates 


c) aeroplane 


(d) 
301.X-rays was invented by ; levator 


A IRRB GG 2099, 
(a) Hopkins (b) Roentgen (©) Marconi 2002) 
(d) M 
Ri Orse 

2pAvho developed the atom bomb ? IRRB GG 2003, UPPCS (Pre) 2005) 

(a) Bearnor Bon Bron (b) J. Robert 

(c) Adberd Taylor (4) Samual oe Heemar 
23.Who developed the missile ? en ISSC 2002 

(a) Bernor Bon Bron (6) J. Rob, 

(c) Adberd Taylor (a) Samual Got Heemar_ 
24.Who developed the hydrogen bomb ? ISSC 2002) 

(a) Bernor Bon Bron (b) J. Robert Opan He 

() Adberd Taylor (d) Samual Coben ee 2002) 
235.Who was the inventor of electron microscope ? 

(a) Nol & Ruska (b) Robert Koach 

(c) Leewan Hock 


(d) CP. Swansun 


[SSC 2004} 
26.Who was the inventor of scooter ? 


(a) Brad Shaw (b) Damlar (c) Einstein (d) Formich 


[RRB ASM/GG 2005] 
27.Relative humidity is measured by: 


(a) Hydrometer 


(b) Hygrometer 
(c) Lactometer 


(d) Potentiometer 
[UPPCS (Pre) 1996, CPO $1 2003} 
28.Which one of the following is used in measuring altitudes ? 
i di ter 
(a) Barometer (b) Plane meter (c) Altimeter ON lee 2002) 
a i red : 
29.The device through which the intensity of the eunaye is measu 
a) Astrometer (b) Chrescograp [RRB GC 2003] 
(©) Barometer (a) Actiometer 
. Solar radiation is measured by): ‘d) Manometer 
*) Pyrometer (b) Astrometer (c) Barometer ( 
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231.The device through which the depth of the sea is Measureg 


f sound wave : ; b 
(a) Radar (b) Sonar (c) Altimeter a. ‘ 
tu 
232. The use of thermostat is = ; ISseg. S 
(a) to measure temperature (b) to increase — , 
(c) to keep constant temperature 7 re 
(d) to convert temperature into electricity Ditioes 
233. The radiator of vehicles are used for : Pea 
(a) to heat the engine (b) toprevent tliermal hi, 
(c) to keep cool the engine (d) None of these tog 
en device to record and to reproduce the detection of the re 
called : 
(a) Audiophone (b) Detectophone (c) Gramophone (d) in Bis 
IRRBASy ite 
235.The law of floatation was invented by : ny 
(a) Newton (b) Wright Brothers (c) Galileo (@) Archem 
IRRB Dise| ASS 


236.In isobaric and isochoric thermodynamical processes : 
(a) pressure and volume remain constant 
(b) volume and pressure remain constant 
(c) pressure and temperature remain constant 
} (d) None of these 
237.In the adiabatic process, which one of the following remains consian} 


(a) heat (b) entropy (c) Both of these (d) Noneofthess 
\ 238.In the ideal gas which type of energy is absent : 

(a) Kinetic energy (b) Potential energy 

(c) Both of these (d) None of these 


239.The thermodynamical definition of an ideal gas implies that its 
only temperature dependent and independent of its volume; it is the 
statement of : 
(a) Joule's law (b) Joule-Kelvin's 
(c) Wein's law (d) Stefan's law 
240.In the porous plug experiment which one of the following physic 
quantity remains constant : 
(a) enthalpy (b) entropy (c) Both of these (d) Noneofthes 
241.Which one of the following has maximum energy ? 


(a) Violet light (b) Greenlight (c) Redlight — (4) Yellow light 
[IAS (Pre) 20 


242.The external work done is the maximum for the thermodynamic 


expansion of which one of the following process : 

(a) adiabatic (b) isothermal (c) isobaric 
243.The energy radiance is maximum for the lowest wavelen: 

(a) Wein'slaw (b) Stefan's law (c) Planck's law (d) Noneo! 
244. Temperature upto the order of 10°K is measured through: 

(a) Thermometer (b) Pyrometer 

(c) Thermocouple (d) None of these 


ore _- 
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th; it is: 
Fone of he 


eq H Physics 


» 29 
) me psorbers are good emitters, This j 
en ital Rican offs law is is the statement of : 
Ga r Ce t's theory of heat exchange 
&ra, 2 5 stefan’s law ; (2) Wein’s law 
ture which one of the following thermometric : 
Poy Pat em ature is measured : Scales only positive 
Pry (a) thermodynamical scale (b) platinum resistance 
al 7 (celsius scale (A) none of these sale 
"diag, | Bernoulli's theorem is : 
mf conservation () 
(a) enerey mass conservati 
te "cory | () Both of these ; (d) None of these ae 
Mig, BY | xsinwhich one of the following is the speed of sound the maximum ? 
4gi‘Tph, } 7"(q) inthe air of O°C (b) in the air of 100°C ome 
Moca () inthe water ce ae ee 
My i de along the di 2 
"Ty tunnel is ma z iameter of th ‘ 
Bb eMedia * gently released then : e earth and a piece of stone 
'Sel Assi it will execute SHM Ceytewi 
(a) itw 5 : it will execut . 
My (c) there is no specific motion (d) None of ieee Periodic motion 


29,The time period of the revolution of the geostationary satellite around 
the earth is: 
(a) equal to that of the earth (b) twice that of the earth 
(c) equal to that of the moon (d) None of the above 


ins constay 35). The escape velocity of anybody on the earth's surface is equal to 


Noneofthe. how many times the orbital velocity of the same body on the eart 1's 
surface: 
(a) 2 times (b) /2 times 
(c) V3 times (d) No any relations exists 
es tha 252.1f a body is revolving around the earth's orbit with its usual velocity, 
lat its then what would be the minimum energy required to let it escape from 
Ime; itis te the orbit : 
(a) double of its orbiting energy (b) ¥2 of its orbiting energy 
(c) triple of its orbiting energy (d) None of these 
253.Newton's formula for the velocity of sound is wrong because of his 
ng physi consideration about the propagation of sound as : 
(a) an isothermal process (b) an adiabatic process 
Jone ofthes (c) Both of these (d) None of these 
254.Laplace made a correction in the basic formula of velocity of sound 
ellow ligt given by Newton and evaluated the correct value by considering that 
1s (Pri sound propagation is : . 
dynam (a) an isothermal process (b) an adiabatic process 
is (0) both of these (d) none of these 
‘ochoric 35.Inthe formation of astationary wave which one of the following process 
h itis: does not occur : 
oneal (2) energy transmits from one place to another 


; ) energy remains confined within the space 
S Nodes and antinodes form consecutively 
4) None of these 
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256.Which one of the following is true about th, 5 

(a) itis formed by the superposition of irs: Stationary 
progressive waves “qual ang Wave, eo 


(b) it is formed by the superposition of two MG 
direction plane progressive wa qual s i 
(c) any of the above VE Propagation °d of ay ‘ay 
(d) None of these % i qh 
257.Open ~ pipes (air columns) are Sweater than a 8 4 
(a) all harmonics are present in open organ ~ °8e or, Ce 
harmonics are present in closed organ 82N Pipes, whi x “ 
(b) all harmonics are present in closed at le %), fei 
harmonics are present in 0] Ban Pipes, wi y 
(c) both of these ii “hie 8 a 
(d) Open organ pipes are convenient to 1 Ooi 
258.Which of the following effect is also call Pes Closed». Pie 
(a) Photoelectric effect (0) Te 80 effect v) 
(c) Both of these (a) meetmionic emissi 4 
259.Photoelectric effect occurs only in the li one Of these " t No 
(a) any wavelength 5) ight of ; @ 
(©) any of these threshold wavelen fi er 
260.The famous photoelectric eff None of these Ge 
(a) Quantum theory ject was fully explained on th “ sili 
(c) both of these (ay ave theory se eee 
261.Whi P No mu 
Hie of the following indicates the | ne of these q (a) int 
a) on 1° C Celcius scale West temperature ? (9 bot 
(c) on 1° F scale (b) on 1K scale “! 
262.If a body executes SHM th " (d) on 1° Rscale ner 
4 en ¢ 5 
ee of a dy is— fe phase difference of the velocity x: (0) bol 
90° \ Tin n-ty| 
(©) 180° if 
263 = one of the following pairs h (a) ot # i = 
tenti. irs i ” " 
sence andi ems dinasn? HM 
(d) gravitati eau density ee 
ional fe 3 (c) focal A 
264. Athigh altity ides oe and frictional force nate ie wa 
ire . Pressure cooker; [NDAD a 
Gd rede rate Piferableorcnoking teat 
le to hi A 
(b) reduces due to | ‘igher atmospheric pre: {) No 
(c) increa lower atmo. haies Pressure Pie 
(d) redy Ses due to reduced a aie Pressure fete 
ced due to increased Bravitational force : e 
265.1f an object hayj ozone content in the atmosphere ; nt 
With ? having mass SEL Res [cos { lich, 
) a speeq 8 is subjected to a force of INitm* "Tey 
() anace, ofl m/s 4 by, 
eleration of (b) a ) OR 
Of 10 m/s2 speed of 1 km/s x 
(a) an acceleration of 1 m/s: a ha 
[cos | 
Wat 


Scanned by CamScanner 


Physics eo 


plete diving off a high springboard can perform a variety of 
ui''in the air before entering the water below. Which one of the 
eer parameters will remain constant during the fall ? 


jollow in Pete's linear Momentum 


ws) ie athlete's Moment of inertia 
iv Lis ‘thlete’s kinetic energy 
io The athlete's angular momentum, teins 
d 
- phe apparen ‘ 
” ibe ea using a spring balance. The greatest reading is obtained for 
meas! 
the hiquid 


having the smallest density (b) having the largest density 

e in which the sphere was submerged deepest 

wd) having the greatest volume ee 
sx Asemiconductor has: ; 
2h") negative temperature coefficient 
(p) positive temperature coefficient 
(c) both positive or negative temperature coefficient 
id) None of these 
Iwo most popular semiconductors which are frequently used in solid 


ce qtate electronic devices are : 
(a) Germenium and Silicon (b) Germenium and Carbon 
(c) Silicon and Carbon (d) None of these 
) Which one of the following is the purest form of semiconductor ; 
~ (a) intrinsic (b) extrinsic 
(c) both of these (d) None of these 
271 In p-type of semiconductor the current mainly flows due to : 
(a) electrons (b) holes 
(c) both of these (d) none of these 
272 In #-type of semiconductor the current mainly flows due to : 
(a) electrons (b) holes 
(c) both of these (d) none of these 


2) Adittraction pattern is obtained using a beam of red light. Which one 
among the following will be the outcome if the red light is replaced by 
blue light ? 

4) Bands disappear 

‘b) Diffraction pattern becomes broader and further apart 

'©) Diffraction pattern becomes narrower and crowded together 

4) Nochange ICDs, 2010] 
24 The transistor acts like : 


‘a) an amplifier (b) an oscillator 


_() both of these (d) None ofthese 
: " hich one of the following statements is true ? 
a) {emperatures differing, by 25” on the Fahrenheit (F) scale must differ 
w ¥ 45° on the Celsius (C) scale 
: ; (F corresponds to -32°C 
ae 5 
temperatures which differ by 10° on the Celsius scale must differ 
(a) 4 18’ on the Fahrenheit scale 
ater at 90°C is warmer than water at 202"F (CDs, 2010] 
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277.Which one of the 
tubelight 7 
(a) 220K 


thermodynamics : 
(a) dQ=Tas 


97. (a) 98. (c) 99, (¢ 
105. (c) 106. (b) 107. (b) 
113. (<) 114. (b) 115. (a) 
121. (b) 122. (a) 123, (b) 
129. (a) 130. (a) 131. (a) 
137. (b) 138. (a) 139. (b) 
145. (c) 146. (b) 147, (d) 
153. (b) 154. (a) 155, (c) 
161. (a) 162. (a) 163. (c) 
169. (b) 170. (c) 171. (a) 
177. (a) 178. (a) 179, (a) 
185. (c) 186. (d) 187. (d) 
193. (a) 194, (b) 195, (a) 

201. (c) 202. (a) 203. (a) 
209. (a) 210. (a) 211, (d) 
217. (b) 218. (d) 219, (c) 
225. (a) 226. (d) 227. (b) 
233. (c) 234. (c) 235, (d) 
241, (a) 242. (c) 243, (a) 
249. (a) 250. (a) 251, (b) 
257. (a) 258, (b) 259. (b) 
265. (d) 266. (d) 267. (c) 
273. (b) 274. (c) 275, (c) 
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(b) 273K 
278.Which of the following is the math 


276.To operate through any laser it is common 
(a) population inversion 
() a super excited state 


following is mar] 


(c) 6500 kK ( 
‘ematical Statement. 


to 
(b) a met, 
(a) None 


‘ked on the 


Sy 


achieve , 


A exe; 
OF thee’ State 


mmm 
» 90 ‘ 
F Sean § 


of 


174, (b) 175. (d) 14 
182, (d) 183. (b) 18444 
190. (d) 191. (a) 1928 
198. (b) 199. (b) mL 
206. (d) 207. (a) | 
21K, (a) 215. (b) 2b 

222, (d) 223. (a) ae 
230. (a) 231. (b) 

238. (b) 239. (@) 
246. (a) 247. (@) 
254. (b) 256. (a) 
262. (b) 263. ©) 
270. (a) 271. a 
278. (a) 279. 0 


ry 
a 
oe 
mi 


02. Astronomy | 


Astronomy : Natural science which de: 
other ‘additional features of the celestial 
yarious branches of astronomy like As} 
satrodynamics, Astrobiology etc. 

universe or Cosmos : Our earth, space and ey, 

galaxy, sun, star, planet, comet etc. Present in a = 
called universe Or COSMOS, while the study of these i: 


Our universe is made from billions of galaxi 
ies 
billions stars. These stars may have their own thasily Hie on ba 
which has eight planets including earth as a member of the nests ia 
Eminent astronomers and their outstanding contributions ie brief 
rief : 


Ptolemy's Geocentric theory : In 140 AD Ptolemy, a G 
: a reek 
suds he universe and propounded hegsoetae(emte ear 
theory. According to this theory the earth is confined at the centre of the , 
universe, while the sunt and other planets revolve around the earth. 

Copernicus's Heliocentric Theory : A Polish astronomer Copernicus 
propounded the heliocentric (Sun + centric) theory in 1543 AD. According 
to this theory the sun is confined at the centre of the universe, while the 
earth and other planets revolve around the sun. Thus Copernicus was the 
first astronomer who propounded planetary motion around the sun. 

Kepler's laws of planetary motion : J. Kepler (1571-1630) did rigorous 
study of the celestial bodies and their motion. He concluded that all the 
planets revolve around the sun in various elliptical paths. 

Galileo : Galileo (1564-1642) who was a contemporary of Kepler 
confirmed and supported the ideology and the comprehensive view of 
Kepler. The beginning of modern astronomy come into existence in 1609, 
when the refracting telescope was invented by Galileo. Galileo was the 
astronomer who discovered four satellites of the planet Jupiterand sun spots 
inthe sun. Galileo also asserted that the nearest star of the sun is proxima 
centuari. 

Sir Isaac Newton : British physicist Newt 
reflecting telescope in 1668 also contributed abt 
the basis of the explained gravitational force-f 
L P. 8! 
law of gravitation, which became the most fundamental ai 
found to be equivalent to Kepler's laws. 

Herschel : A British astronomer who stu 
the space through telescopes and concluded that our univ’ 
Confined upto solar system but it innumerable is just a verse ee 
pay (a stellar body). There are unlimited galaxies and thus 0 

‘infinitely and endiessly extended.,., 


als with compositi 
: Ositi i 
bodies is ike a pric motion and 


s nomy. 
trophysics (Astronomy + na 


Ty celestial body like 
ystem are collectively 
S called cosmology. 


‘on (1642-1727) who invented 
out the planetary motionon 
ield theory. Later Newton's 
ind basic laws, was 


died the entire universe and 
universe is not only 
nall part of our 
niverse 


_ il 
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 eiate's Jaw of recession of galaxies: An American 


7 told that in the universe like Our gal. Ong 
P Hubble aa Pe diem: Later in 1929 Hubble oo 4° (mip 
exist mil 


i ted that our gala: 
vation made, asser' 
and ee (outwardly going) and these are p, Bian 
Tepe amine ise setae Ge 
°° but sac Asimov, an another astronomer dig agree tin yo 
he speculated that if the recession Continues then their g on thy. 1 
and he a and then the speed of galaxies will be increaseg ein yi 
2s illion light years later these galaxies wil] becom, 
ift : i f galaxies a, d tt 
r's shift : The recession o} ; gi nd the Poi i é 
: ica the two consequences which were detecte, ang sn oy ¢ 
cptibal Doppler's effect and it is called Doppler's shift, Lag, 
fe) 


pen Abra Mil 
le invisip , 4 


shift tely detected ; hi Ord i 
f red si ift was accurately detecte, in the s is 
ae galaxies in the laboratory and al] the wavelength aye of 2 
light appeared to converge towards the wavelength Of the req (amas wi 
concludes that our observed galaxy is recessing outward from oes Bi wet : 
thereis a violet shift which is not to be detected be then our Obseryeg “Ht rasta 
would seem to approaching our earth. Silay centaut 


eo a “| 6 
Georges Lemiatre's Big Bang Theory (Origin of y, 


niverse) . og stats: ; 
Belgium based astronomer Abbe Georges (Great + explosion) Bavea te sass 
according to which billions of years ago an extremely Violent plo shine wil 
occurred in which preliminary core substances Photonand leptoquarkge ¢ hi 
were scattered randomly. From these substances our galaxy Originaty wei a 
along with ita number of galaxies were also formed which still exig ale 2 
expanding. This concept of Big Bang theory is the Most reliable, auth naif 
and globally acceptable, sot 


stage. Thu 
his is a new evoluis (adult) sta 
theory of the development of our uni i i 


Orisit 
expanding and contracting billions of yeas sf 


inthecon: 
Tespectively. Dr. Alan Sunddas speculated that about 120 crore Years@? into tiny « 
an extremely violent explosion occurred and since then our universes own gray 
been expanding and this would continue until 290 crore years. Ths and conse 
ward gravitational force field will become sharply influential and be Condens 
contraction in the universe would commence. This phenomenonis al Duet 
inter-explosion and it will continue till 410 Crore years. Ultimately wh! atoms of 
would be extremely compressed and condensed once again an ex » drupt 
violent explosion would occur and this cycle would continue 2 ire 
{ Celestial bodies : The heavenly bodies appearing in thes fusion 
8alaxies, stars, planet, Satellites, comets etc. are called celestial a Una 
Galaxy : Galaxy is the largest 8roup of the stars which oleae ! Final 
© 2PPreciable gravitational forces and that's why a galaxy s re Phe ny 
Continental universe. Also ina galaxy there are unlimited and a ar ski uce st 
Which are not Visible but a few of them appear at night in bet es sat 
the form of arch. In every galaxy despite the presence of un 6 Peculag 
some dust Particl, 5 Xy desp P alaxy ism “eS bi 
{ 79, ies and 8ases are also present. Our gi 
° Stars, 2% dust Particl 


es and 1% other gases. 
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Ny psually eT ee eictaral Point of view th, 25 
> sp ict and 3% are ieee es all the Balaxies mee types of Balax, 

\ ree are spiral, 174, 


Pe 


alaxy - milky way is a spiral 
Our Be nearest galaxy is ANdromeeee f galaxy. After our 


Oe Galaxy (Milky way) : Our solar hove shape is also ey (milky 
sscalled Milky way. This milky way ig 2° 5 @ Member of 
ai js called local group. Our galaxy ( A member of a grou oF Ss Balaxy 
au ariver of flowing light in the sleopbutit Y way) appears aa faBalaxies 
E twinkling stars. Teality itis composed of Sil 

Constellation : Usually there are co = 
y them are not distinctly visible, but a fe: e sky and most of 
a shining stars which havesome specifics! ; pop of extremely 
é of aspecial group of stars and itis called constellation, CO™POSEA 
> There are various constellations which exist in 
Major-Great Bear, Ursa Minor-Little Bear, O i 
Dragon, Cygnus-Swan, Hercules, Hydra, 
constellations have been detected and identi 
jsCentaurus in which there are 94 stars. The 
68 stars. 
Stars: The stars are those celestial bodies whi - 
shine with it e.g. like the sun which is a star. later sie Hai 
of 70% H,, 28% He, 1.5% carbon, N, and Ne and 0.5% Fe and hee 
weight. The stars always exist in group and rares are isolated. There are 33% 
binary stars, about 42% stars are found to be in group, there are three stars 
inalpha century and six stars in caster. The stars have various life spans, 
some of these are adults, some are of moderate life and rest are in mortal 
stage. Thus stars originate, emit energy and develop theirself in a mature 
(adult) stage and ultimately die. 

Origin & Evolution ofa star: H, and Hegasesin the galaxy compressed 
inthe condensed form begin the life cycle ofastar whichultimately transform 
into tiny oort clouds. These clouds start to shrink or compress due to their 
own gravitational pull and a rigorous inner mechanism starts to activate 
and consequently this gaseous cloud is converted into star. This contracting 
condensed gaseous cloud is called proto star. 

Due to the contraction in proto star the number of collisions among the 
atoms of gaseous cloud largely increases and consequently Soe 
is abruptly raised. The process of contraction in a star oon yi 
approximately about one billion years and internal Leal eateapr att aad ie 
increased. Thus at this temperature a thermonuclear Laer msitintoHe. 
fusion nuclear reaction takes place in H, nu! cleus which a a eae 
Ultimately the internal temperature and pressure are extremely 


. into He 
Final stage of a star's life : Whenever a H, nuclei epee ens 
y the nuclear fusion process and due to lack of H, in one end the star and 
Surface starts to expand which is the basic characteristic to € ossibility an 
ultimately star becomes red, called Red Giant. There * a bee giant in the 
Speculation that our star (the sun) would be converted in 


"ext 5 billion years. 


£, 


Fee 


alaxy li 
rion-Great oe te 
Centaurus ete. Until now 89 
fied and the largestamong these 
Constellation Hydra has nearly 
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After achieving the red giant POSition, stars ¢: 
Dwarf stars or into Neutron stars. If the initi 


eit 
to the mass of the sun, then these Stars are called. 1 
the initial mass of the stars is too large than hater w, i y 
called neutron stars. Thus we conclude that the tga they a hg 
(giant stars) totally depends on its mass, Msformay nN uy 
White dwarf stars : At this position external shel] | ? 
toexpand and simply disappears and only thecore (¢ ae th ty , 
left which remains in the position of regular Contraction al Pat. 4, 
the internal temperature of such a star is extremely ¢ (Puetoca in 
nuclear fusion occurs inthe helium nucleus. Consequent}, Nee Tg f 
of tremendous amount of fusion energy, the central Y duetog 


white dwarf stars and shining continues 
used up. Thus after exhausting helium inside it completely i, Stoty, 
black dwarf star and ultimately due toa substance of extren 
disappear inside the intense space. Nearly 90% stars en 
life cycle in this way. 

Neutron stars : At this position the exter 
a massive contraction become violent and th 
the tremendous deformed energy takes plac 
destroyed. Consequently the sky is twinkled 
light. Such explosions are called Novaor Si 

During the su; 
in the space and th 


Othe, a 
central core beget Rey | et 
until the entire hei bey 


*® 


treme d, 


eT 


and compet 


nal shell of the stars dy 
ereby a violent explosins, 
e and ultimately thega, 
by the dazzling andpies 
‘upernova. 


“’ =e ee 


continuously, The large gravitaionlp! 
fe core and enhances the density of the substance angi 
An extremely condensed substance is called neutron star because! = 
composed of neutrons. The life span of the neutron stars also depends 
the mass and in heavy neutron stars the excess amount of masses cOmey w 
i “Point and such substance of an extreme condensed densiy8@ 
foment very small quantity of material of the black hole is eae - 
strong nee The gravitational force field of black holeis ets ; 
nate ne substance, not even light, can escape, that's why 2B i 
holmes he black hole is like a lake of infinite depth inthesp a 
er transmits any radiation nor reflects any other radiation” 


absorbs all the 


inci Sa soe secylttoide 4 
(detect) a black hee radiations. That's why it is very difficul ; 
Classi : ii 
PI ysical pases Of stars : The classification of stars deporte 
et “ters like brightness, spectrum, temperature, 1 
j 
On the ba ge 
Sroups- SS Of the brightness stars can be classified into th 
(i) Sharp 
ed ight st «ht sta 
(iil) Less bright Hs (ii) Moderate bright 
Our sun ha: 


Astronomy 


of, hts basis Or in the decreasing order of the ¢, 


eth ah Wat length of th 
Ie GXn id the waveleng! Most sharp Pay ete: Our sun 3, 
aly Teg Ri 8 | fst ant estar and Bernard star are two oe is 550nm 8? Gtype | 
L SON, e % es in north direction and is nti er famous stars The pol 

ty na | aysS ole and that's why it always erica always at the ries = 
tly gt Te | orth P° member of Ursa Minor-Little Bese tte SMe direction, ‘rhe 
Begi® to th My | pe star olour of the star is the indicator —— star group, e 
$ S The cl Ke: a at its tem, : 
SONG eet nega it 
' ist f thi : 
rene | Distance of the nearest stars from the earth 

eng, “ty, | ; 
ang 6, "sity star Distance from the eau 

"oka (in light years) 
OF the gun (Nearest star) Very small than one light year 
dleny Stas 4 proxima centauri 4.22 light year. 
Nat, : Plog, Nel (After sun the near most) y 

ely yy. ‘ 
ing Y the Alpha centauri . 4.35 light year. 
and ‘ un, proxima centauri near most 
(After sun, P! ) 
sirus (the most bright star) 8.60 light year, 

deform . 
Ats (ray, Shang (11) Solar System : The group of various celestial bodies like planets, 


Maleial) _ellites, asteroids, comets, meteors etc. revolving around the sun is called 
Bravitai solar system. The sun is the father of the solar system whose mass alone is 
bee ‘onalp] 99.97% and the entire celestial bodies have only 0.03% mass. Also in total 
one abrupt mass of the celestial bodies two giant planets Jupiter and Saturn have 92% 
4 because ths: mass. 
also depends: Planets do not have their own light but these planets lighten (shine) 
masses cine: with the reflected light of the sun which they receive. The reflection of the 
density ‘ai light from various planets depend upon the atmospheric content and its 
tole iseuivalt nature. The celestial bodies which have no atmosphere and whose activity 
eissoshape of reflection is very small (negligible) do not shine. The moon has no 
vhy blackhtks atmosphere, that's why it doesn't shine. All planets revolve around the sun 
thespace _inelliptical paths. 


sa uf 
idiationba Only two planets Venus and Uranus revolve around the sun from east 


ficult id ‘0 west (clockwise), while other planets revolve from west to east (anti 
between the sun and planet 


z sickwise) Gravitational forces act and operate : iene 
i ue to whi it, otherwise these planets 
onds on™” ich planets revolve around it, 0 ‘r allscites the 


. ,% — langential f the eart 
shape ially to the outer space. The north pole o! i ants aclveby 


me north direction of the entire solar system. Normally al 
He” axial inclination around the sun. 
into The Planets may be classified into two groups * ssareMercury, 
sta Ve (i)Inner planets or Terrestrial planets: Underinner Ply smaller and 
Pil Farth and Mars have been which are comparative fe condensed. 
. "Among all the inner planets our earth is the largest an 
got 


Scanned by CamScanner 


General Science 


: Janets are made from rocks and metals and reg, ; 
Meany ese are also called terrestrial planets, Met io 
(ii) Outer planets orJovean planets: Under outer tea 


ty aged 
UDI j gr 

i P ™MParativer i if ft 

less denser, form a larger satellite family. Outer planets Ses lay ca 
up of He, NH, and CH,. These planets are also called Jovean a Hye! 
letter which implies like Jupiter) planets. Sy 


Ma” 
Su f 
n aoa 


The sun is the heart spot of the solar system which is ¢ 


° Planetsy,,,. 
Uranus and Neptune have been kept which are co *s]y 


10 
energy of all organisms of the earth. Our galaxy-milky ited ce 
32000 light years distant from the sun. The sun is revolving Say iF 

galaxy milky way ata speed of Chromosphen nnd . oe 
250 km/second. The period of thot ny oe 
revolution of the sun around se (yy, ree 
the centre of our galaxy milky SPot i 


way is 25 crore years. This is g 
called cosmos year. The sun 4 
is basically a gaseous system Sorora ig {or 
of body and these gases have 

different speeds at different 


‘Core (1.5, ony 


Joe? 
parts. The central part of the 
sun rotate in 25 days, while Structure of Sun io 
polar part in 35 days. 
The sun has been assumed to be made from the following layers: Ret 


(i) Core : The innermost layer of the sun is called core. It is basilh 
a nuclear bath from where a tremendous amount of energy is genes; Dens 
and like other stars our sun has been also composed of hydrogen. By Cor 
Process of nuclear fusion (thermo nuclear phenomencn) hydrogen nude 


are fused and transformed into helium nuclei and consequently a lag Ge 
amount of nuclear energy is released. Thisenergy from the central part(ae 
reaches to the outer space through the radiation zone, convective layers: 
photosphere. cele 


(ii) Convective layer: The layer just above the core is called conve Ast 
layer and the energy generated by the core in this layer is convected. 

(iii) Photosphere : The outer layer of the sun which is visible is cal? 
photosphere and from this layer the radiation of the light occurs. Alsfe U 
this layer the solar diameter is determined (evaluated). 


sous lave® 
The solar atmosphere : The solar atmosphere also has various! x 
; P 
like chromosphere, 


corona etc, 

(i) Chromosphere : U: 
is called chromosphere 
of full solar eclipse chro 


Is 


pper layer of the photosphere is vac ] 
and this is composed through H, eas. 
mosphere appears as a bright pink flash. tet ‘ 
(ii) Corona : Behind the layer of chromosphere there is nee at 
of the solar atmosphere called corona. The corona spreads to vee 

the space which can emit X-rays. This part of the solar atmosp’ eno ‘ 


normally seen during the occurrence of the solar eclipse: 
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ety ars then photosphere is completely covered or becom: 
es 


hy Jipse aP I ‘all 
i ‘ ont edi ‘d corona seems to be visible. But at another occasion due to th 
e 


ati, 
ql é 

Ran . He ee oes not appear to be visible. 

ap, 1 N cal anspot :On the surface of the sun the burning of gases inside it mak. \ 

™Y se solow #88 called sun spot whose temperature is about 150°C less 
nan that of the surrounding surface, that's why it is spotty. The sun s; ae 

is rn emai visible from one-two days to two-three months. Whenever ihe nin 
ian le pots a pear then magnets stn Ss are produced on the earth's surface. 
im’) gh, Due? these magnetic storms the electrical appliances like radio, television, 

Ba syecttic motors etc become noisy and bulky, the direction of the magnetic 


) changes abruptly and boat puller, steemer puller become 


Phen i ordi (compass) ch 

Ph confused and misdirected. The complete cycle of sun spots is of 22 years 

Sun, oath, which is called sun spots cycle in which upto 11 years spots increase, while 
jn the remaining rest 11 years spots decrease. Due to complete sun spots 

Pe(15, cyl, magnetic regions in the solar atmosphere change. 


Sun : Important facts 
25 crore years (rotate with average spee 
km/second on a circular path) 

25 days - central part of the sun; 
part of the sun. 
13 lakhs 92 thousands km. (abou 


ma 
ia. time of revolution .d of 250 


Time of rotation 35 days- polar 


t 14 lakh km.) 


Diameter 
(110 times of earth's diameter) 
layers: Relative mass 3,32,776 
is basi (mass of the earth =1) (3 lakhs times than the mass of the earth.) 
ca 
Benerates Density 1.41 g/cm’. 
‘en. BY 
= ue Core Temperature 1,50,00,000°C. 
ly a lange Chemical composition H, (71%), He (26.5%), other elements (2.5%) 
sart (con) Life time about 10 billion years (10" years) 
layer and Three categories of the celestial bodies : For the categorization of the 
: celestial bodies a consensus was made in the conference of International 
invective Astronomical Union - [AU (established in 1919) held at Prague in August 
a 2006. Here three categories of the celestial bodies were composed and 
ae 4 accepted as below ; 
2 a I. Conventional planets: Mercury, Venus, Earth, Mars, Jupiter, Saturn, 
see Uranus and Neptune- 

IL Dwarf planets oF plutons : Pluto, Cheron, Ceres, Xena (2003 UB 
; layes 313) 

III. Small celestial bodies + asteroids, comets, meteors, satellites and 
which other very little celestial bodies. 
eee LConventional planets: According to thenew definition and perception 

adopted by various astronomers of IAU, the conventional planets are those 
r part celestial bodies which fulfil the following conditions— 
ent (i) Rotate around the sun (ii) Have sufficient masses and by virtue of 
sals0 these gravitational pull becomes so dominant that the shape of the bodies 
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230 4 considere ) tobe apart (iii) Do not intersect the Sige 
are assum er celestial body- Mi 
orbits of the en the above postulates the tie has cere _ 
CA OE Oa ee eof planets of our Cheat 
from the are edit ntly the total ron e! aoe oe our solar nt ~ rt 
ae edb one and ithas hort ipo 2 ie lerit was 9. Now ra Me 
ac ore ‘ek in the category ohawar P : My Hi 
as : ; ey ; 
summit : To define and gon cee bay Of Blaney y ‘ 
Prague orn ternational an 24 August atte My 
Conferent® vf the Czec republic Prague from 15-24 August 2004, ,, # 
capital city © f nearly 75 countries participated. Th, é 
than 2500 astronomers © j a A » 
more than Il size and being too far from the sun was een rt 


its very sma’ ‘ 
nt eS ean Oi category of conventional planets. Now Pluto! t 
si kept in the category of dwarf planets along with three celestia} bein, 
Cheron, Ceres and Xena - 2003 UB 313. Although US based agency Nasy j 
' pjectionable view in this regard. 


has expressed an ol . 
aa of all conventional planets, we know something more or less from gat 


the primitive days at least of six planets - Mercury, Venus, Earth, Mon! 
Jupiter and Saturn. Two planets- Uranus and Neptune were discover ; 
after the invention of telescopes: The planet Uranus was invented in 173, 


by William Herschel, while the planet Neptune was invented in 1846), Ci 
John Galle. el 
Order of planets : fom 

I. According tothe distance fromthe sun: Mercury, Venus, Earth, Man, oft 
Jupiter, Saturn, Uranus, Neptune. PO 

Il. According to the distance from the earth : Venus, Mars, Mercun, only 
Jupiter, Saturn, Uranus, Neptune. Aca 

WH. According to the size : Jupiter, Saturn, Uranus, Neptune, Earth plar 
Venus, Mars, Mercury. ss 
Mercury : This planet is the nearest to the sun and it is 5 crore 80 lakh Q 

km. distant from the sun. Now it has become the smallest planet of the sf 
solar system, since the planet Pluto has been expelled from the family = 
conventional planets. In size it is slightly greater than the moon (natue . 


satellite of the earth). Its diameter is about 4900 km and it rotates arout 
the sun in 88 days. It revolves in its elliptical orbit with the speed of 17 dD 
oon Coupee to this larger speed a counterbalance is maintain 
peaebaee TE the gravitational pull of the sun. It completesone revo’ 
The peeks a . mass of Mercury is 0.056 times more than that of the eat ‘ 
indicati sity of Mercury is 5.6 gm/cm®. More density of Mercury * 
cation of its composition with heavy elements. The core of Merct! k 


arcittg : : 

P go thcinos of iron and its gravitational pull is 3/8th of the oe he 4 
isnoat: . 

while the night itt ea of Mercury. The day on Mercury isextteh 


herent Macca ling cold. One complete day is equivalentto!””" is 
ion ie : y resembles the moon and on it there are large mot mitt of 
enclosed by ane ere 1s a caloris basin whose diameter is 1 x 

mo i ny 
Saale untains of 2000 metre height. The planet merc? 4 
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‘Cury. The avera; 
ts size and weight 
also called Earth's 


: This planet is the nearest to th 
us = 

a of this Janet from the sun is 10 core! pepsin 
dis val equal to that of the earth. That's why Venus i ; 
i net nd Farth's twin. It takes 243 days to make o; es 
‘ts axis. Like Uranus it revolves fro eae 


mans of Venus 
ms ante cm‘ ite planet 
ss ne oe sen . Nn Of pres: 

oe & and the moon it (venus) is the chase 
of sulphuric 


ys 
this P! 
i i d of 97% CO, 3% 
This planet is composed o} %o , 3% nitr 
others vienentaate. The atmospheric preeeure nf Venue eee Sea 
, the atmospheric pressure of the earth. Normally due to the appearan: dy 
KS lest morning at eastern sky and the appearance in evening at western sk Venus 
Thy js also called Morning star and Evening star respectively. Like Rieren S 
Alscneg Venus also has no satellite. Wy 
in Earth : The earth is located between venus and Mars an 
in igh distance point of view it is the third planet. The average proton ae! 
the earth from the sun is 14 crores 95 lakhs 98 thousands 500 km. which is 
equivalent to 1 Astronomical Unit (1 A.U.). The nearest position of the earth 
arth) from the sun is called perigee and this nearest distance (perihelion) is 14.73 
Mx crore km, while the most distant position of the earth from the sun is called 
apogee and this farthest distance (aphelian) is 15.2 crore km. Light takes 
» Mery only 8 minutes 18 seconds (498 seconds) to come from the sun to the earth. 
According to size the earth is the fifth largest planet and the fourth smallest 
ne, Fak —pianet. The average (mean) diameter of the earth is 12, 740 km. But if the 
equitorial and polar diameters are measured, then these are 12, 756 km and 
vre SOLE 12,714 km respectively. Normally the shape of the earth is spherical but it 
ned = flattened at the poles and exposed outward at the equator. This special 
famiye shape of the earth is called oblate spheroid /ellipsoid/ geoid. The period of 
R (oated revolution of the earth around the sun is 365 days, 5 hours, 48 minutes 45.51 
ral second or 365% days with the speed of 1, 07, 160 km/hr. The earth is inclined 
afl at 664° from its orbit and it revolves in an elliptical orbit around the sun. 
ae Due to this revolution of the earth around the sun seasonal changes occur. 
volt If the earth stops to revolve around the sun, then in one half of the earth 
thé at there will be a permanent season and in another half there will be another 
sh permanent season. 
ne The earth rotates from west to east about i 
km/hr. and its one complete rotation is comp’ 


elt 4091 seconds. The earth is inclined at 23°26" 59” (about 23 


66a With its axis. Due to the rotation of the earth about its axis, the pee. 

ost . day and night occur. If the earth stops to rotate about its axis, then : os 

vant 4 : the earth will always be in light, while another half will be in soup . 
ark. The mass and density of the earth are 5.97 x 10%kg and 5.52 gm. 


ts axis with the speed of 1610 
Jeted in 23 hrs. 56 minute 
a of the latitude 
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Internally the earth is composed of Sial (Sjjj, 


ica + Aly Fe 
+ Magnesium), Nife (Nickel + Iron) etc. Due te 


UM), «. 
presence of abundant oxygen and water (71%, Moderate ‘Sing 


atea en, en 
n f the solar system hy loseg @ 
is the only planet of y' where H AN fp 
cores d. The earth is also called blue planet because ssn at ean 
amount of water it appears blue from the outer spaca® thet oy We ot 
Above from the earth's surface there is a com i" 


i : If 
atmosphere. The earth's atmosphere is mainly com: oa en, 


ti } 

cl of C 

20.99% oxygen 0.98% others gases (inert Basesetc). Due notgg, %, “at ‘sf 
of attraction the atmosphere is bound with the earth, 8 vital Me ‘ (0 
Mars : This is the fourth planet from the distance Point Ys nds! 
solar system. The distance of Mars from the sun is 22 crore 8, Vie ie ) 
it (Mars) is the second smallest planet of the solar system, Th, I : . Cee M4 
this planet is 6800 km and it revolves around the sun in ae ing me 
planet is also inclined to its orbit, seasonal changes also oceuAs von 
is a winter of six months and a summer of six months ot re pit 
takes 24.7 hours to rotate about its axis in one complete mas This The pl aff 
this planet is 0.107 times that of the earth, while its density ime | egal 
The gravitational pull of this planet is only one third (1/3rq) 7 le atom 
The surface of Mars is deserted and its colour due to the se the "dist 
oxide is red. That's why it is also called Red planet. On the curiae ia ae afte 
larger deserts, volcanoes, mountains etc. are found. Here the SO mcusa 


the largest height Nix Olympia is located which is three tines neat fours abou 
Mount Everest. The largest volcano of this Planet is Alumps ine gp times ™ 
here the channel is also to be found. One of the famous channels, and ifit is! 
Marineris, whose length is 4000 km, width is 200 km and depth isgjg, basically ft 
Also on the surfaces of this planet there are larger ditches, volcanoes is composed 
etc, which confirm that a long time ago there was a free flow of water present. Th 
All around Mars there is a thin layer of atmosphere where a Theat 
Pressure is very small. The atmosphere is composed of 95% carbondivig han the al 
and 4% other gases which include N,, Ar and water vapour etc Ge Stumis 1 
like H,, O, and O, (Ozone) are also found in very small amount.Inki — “gsall an 
Voyking space vehicle reached on its surface. It was firstly prediaeds:  atthese 
observed that there is no Possibility of life on the planet Mars. Others nearly 1 
expeditions for Mars probe are— Pathfinder, Mars Odissi, Bige!-2 (25 . Inthe 
Spirit & Opporutiny (2004), Which can 


_ Phobos and Deimos are the only two satellites of Mars. The ome a 
Deimos is the smallest among all the satellites of the solar syste™- been 

Jupiter: This is the fifth planet from the sun according to distan® isatngg. 
Planet is at a distance of 77 crore 80 lakh km from the sun. Jupttt® Tianthe> 
largest planet of the solar system. The diameter of this planet is! Sen 
thousands km and it takes 11.9 years to revolve around the sun. itp Other 
takes 9.8 hours of the rotation about its axis. This is also the hea ss Mein § 
of the solar | : 


: i is 71% 0 
ofallthe 4 System. The mass of the planet Jupiter alone is as 


ditsd an, 
‘anets. i A rth an ang, uy 
is 1.31 i ed Its mass is 318 times the mass of the ea! thee? itis 


a tor is 5 times that Of" x ‘al 

1 r © 8ravitational pull of Jupiter is 5 times ssp Iti 

Dh being the largest planet ie speed E also fast. Due a ai Met 
T regions have become thin. In fact Jupiter is made © . : 
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Yetta ehese sexist. The planet Jupiter has light paseg uch R© Solid surface 
Sots Sound ONT, CHy He ete. The temperscae® 2 its constituents snd 
trees ee A amperature of its inside region is soon surface is 108°C, 

Sng, 6 while te de expedition great red spots were detected, L, rough Pioneer 
ey spon vayager -1 it was confirmed that these eat mi 2 another 
Fang age ones confined behind the unrest clouds: Ales her oP! Were 
ea { Gaent ne volcanoes were detected. BS Of dust 

it 
eral ae Wound the surface of Jupiter an atmos 
ml Als K 


Phere of 


thew. fae of kilometer were found. The atmosphere of aoe 
Kh pio, paced of H, and detalii amount NH, and CH, are also 
lia ky < o rt Jupiter radiates more thermal radiation than what it absorbs from 
vetterg RN and this rad c in nature but it lacks thermal 
S. As the sie The atmospheric temperature of Jupiter is 125°C. 
he The, ¢ pitt has eateiie sen Calneders the largestand itis largest 
1c Phang ajite among, all in the solar system. The other satellites of jupiter are 
ye pa, Aayo, Calisto, Almthica etc. 
5 Bley — — Eur ee This is the eighth planet from the sun according to distance 
ota jaatistance from the sun is 142 crore 70 lakh. In size itis the second 
itop ane set after Jupiter in the solar system. The diameter of Saturn is 1 lakh 
SOF May largest 2 km, it revolves in 29.5 years around the sun, it rotates in 10.2 
UMlain gg 20 thour Tits axis and completes one rotation. The mass of this planet is 
"Ber thay hours aPOl ethan the earth, while its density is very small (0.70 gm/cm?) 
Mesang — "StiMe® NN pt in water it would start to float. Saturn has been composed 
is Val, and if oe zs zases and liquids and there is a lack of solid in it. It is mainly 
15.6 ey neh H, and He, but asmall amount of NH, CH, eteare also 
DES, rif The average temperature of Saturn is 139°C. 
= ss . atmosphere of Saturn is made through H, and He and it is colder 
spheric Tee ae phere of Jupiter. The average atmospheric temperature of 
dioxide thn ire, ‘The specific characteristic of Saturn is that there are some 
~ Gases atp rund it and it is nearly 10. The expedition of Voyager- 1 detected 
In 1976 re faoes rings are the strips of thousands of spiral waves whose thickness 
sion isnearly 100 feet. 4 esc 
r spac in the sky this planet resemble a yellow star and it is the only plane 
Gm which can be seen through the naked eyes. Saturn has 23 senate 
tellite among all the other planets of the solar system. The largest satellite of S: 
atellit 


y atellite Titan 
isTitan and it was discovered by Chris ian Huy genes. —_ - 
isthe only satellite of the solar system which has ad ac 2 Fei 
tts atmosphere has a substantial amount of N, gas. pete — 
Tian the possibility of a trace of life was detected but no 
wistence were given. : " 

i ods, Tethis, Dayona, Ria, 
Other satellites of Saturn are Atlus, Mimas, Incleds, Te 
perian, Foebe ete. 


“li erschel in 1781 
Uranus : This planet was firstly invented by William Hers 


A > solar system. a 
‘nditis called first modern planet of the solar sy —— and itis 


Itis the seventh planet from the sun accordi 5 is the third 


n. Thi 
Mated ata distance of 286 crore 90 lakh km from the su 
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t of the solar system. Its diameter is 52 we 
Pe me the sun and it is inclined at 90° f,o700 km, ; oft Al 


ts aie tt tey, 

i Ives from one pole ¢, 1S axis, ye 
is the only planet which revo te pole to ang THe 
in its orbit. Thus Uranus is also called laying plane, it wher aroyat ‘ “ Woof 
rotation in 10.8 hours about its axis. The mass f this pS One. wes oot 
the mass of the earth, its density is 1.21 g/cm? <8 Planet ; Sng Pe 


solid. The temperature of its surface is 197°C, LN . \ im 

The atmosphere of this planet is also dense in which yy hy Fe ‘a 
gas is the main constituent and that's why on looking through ie y 1 i got 
it looks green. Despite CH,, H, and He are also to be fo the tag d 


constituents of the atmosphere. The average atmospheric sal = ro Os, 003 


= sspat ;. oy 

is 225°C. Like Saturn this planet also has some indistinct rings, Tati i < p08 
are sharply compressed and these are 9 in ‘number, In these rj tig | 088 ag 
Beta, Gamma, Delta, Episilion etc. are significant and relevant SS Ab i 3139" i 
large magnetic field which exists around 40 lakh Square miles Then: a seal 

There are 15 satellites of the planet Uranus in which Axi q | eit poi 
Titania, Oberon, Miranda etc. are important. al Ambig kept be 

Neptune : This planet was discovered by a German strong, | Asie 
Galle in 1846 and it is the eighth planet from the sun according toe i ses ol 


Itis 450 crore 5 lakh km from the sun and it is the fourth largest py 
the solar system. The mean diameter of Neptune is 49, 009 km. It bet ierse there 
years to revolve around the sun and it is the planet which revolves around Saturn 
long an interval around the sun. Neptune rotates aboutits axis ints 3h. originate from 
and completes one rotation. The mass of this Planet is 17.2 timesthatoig, the parts and 
earth. The mean density of this planet is 1.67 g/cm’, while this plant ie ssteroidnamel 
lacks the surface of solid. The temperature of the surface of this plans asteroids are 
193°C. It is the coldest planet among all (when the planet Pluto had vs Comets :17 
significance as a planet). whichimplies 
Also, Neptune has two satellites namely— Triton and Nereid, islike the hair 
Il. Dwarf planets or Plutones : The astronomers of [AU calli _anditisthenc 
second category of the celestial bodies as dwarf Planets or plutonesot configuration 
solar system. Plutones means— Pluto and other celestial bodies like! (space) outer 


this group along with Pluto, others namely Cheron, Ceres, Xena-20011 outer space hy 
313 were kept. 


¢ A comet 

Pluto : The planet Pluto was firstly discovered by Clad Tamboia! Colectively tt 
whenever it was located in the copper belt. Despite the lack of nee N dioxig 
Scientific need of the definition of the planet although it was includ? The comet Te 


the group of planets, But in August 2006 at Prague summit of st ate May t 
definition was adopted for a planet and Pluto was expelled and dis. 


Keptit® — tg gg ROFL 

from the category of conventional planets. Now Pluto has been Ps bit ig ve 

Category of dwarf planets. ial i : In Prim 
Pluto is 589 km distant from the sun and its diameter is 2300 “a ing Hal 

revolves around the sun in 248 years, it revolves irregularly Xow alley, 

me the orbit of Neptune. This planet rotatesin6.4 ay tae oe mo 
rotation. T| : 56 01 i 

its density : bs mass of Plutois 0,002th part of thema Dope eee 


03 g¢/em3, Pluto is in fact composed of wate? we Dug, 
= Pemethane (CH,) in the spherical form. The temperature 2 Me The 
© 18 220°C. It is an extremely cold dwarf planet. 
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. Earlier it (Cheron) was accept 7 _ 

nero” ee omeat held in August 2006 oe only satellite of Pluto 
oe ‘dwarf planets. The diameter of Cheron it poh in the 
zory red as 1192 
in i Ceres WaS invented by an Ital 


i ian astro sas 
Ct eng al he covered aster Te gh 1 and 
km which is 5th part of the diameter of mercury. Acc _ a 
5% f celestial bodies it has been kept in the ‘Ording to the 


«ition 0! 
ewe Category of dwarf 


ie 2003 UB 313 : According to the new 
206 at 
& qpisnearly 1 
= lestial bodies : Accordi: iti 
am) Small ce c i ng toTAv itis i 
aad bodies under which asteroids, comets, comey pe of 


= kept: . a les etc. have 
: roids : These are those celestial bodies whi A 

oo of rocky debris revolving around the = ee shapes 
perween the orbits of Jupiter and Mars in the strip of 547 tillion ean 
universe there are nearly 40, 000 asteroids. The Cheron (asteroid) revolves 
jound Saturn and Uranus. According to the astronomers the asteroids 
originate from the result of explosion of the planets. Thus, asteroids are 
the parts and pieces of the larger planets which later became apart. An 
ssteroid namely Four Vesta can be seen through the naked eyes. Some others 
asteroids are Aten, Pallas, Hygeia etc. 

Comets : The word ‘comet’ originates from Greek letter Aster Komates 
which implies a star of a very long hair. In comet very long hair isa tail which 
ss like the hair flying in the open air. This tail is originated from a nucleus 
and itis the normal feature of a comet. But all the comets do not display this 
configuration. The tail of a comet is distinctly seen near the sun. The region 
space) outer to the planet Pluto is the region of asteroids and after it dense 
outer space begin. 

A comet is basically composed from ice and dust particles and 
collectively the basic constituents of the comet are ice, methane, ammonia, 
tarpon dioxide, water etc in the state. In the ice some rocks are also frozen. 
The comet revolves around the sun in the elliptical orbit and it revolves in 
such a way that the expansion of the tail is always confined in the opposite 
direction of the sun. But the head of the comet is towards the sun. Usually 
Ps is very long and that's why it appears at a a ee: Seis os 

we le aysiit was asia st een es long interval of 

time. tales ere that the becaueas steery meme in 1986 and will 
tow a is a main comet which hac neo 

PPear after 75.81 years (nearly 76 years) in 2062. «of eatants 

met agiamet enters inside the solar system the cove A ne form of 

"Ucleus, Th Eases ara formed whic the sats din the opposite direction 

sun © &as emitting from the sun is confine ucleus of the comet 

which is spread up to far away behind the ni 
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7 erted into the tail of the com, zi 

andis vt avextent in the space. Thus Whee tail o¢ is «) 
spread out sit enters into the solar system and only ie Comey, of He are 
ibe se “of the comet is oppositely directed to the slang tail ig Pea, Bie 0? 
This ae chemical, Cayonosen (CN) is found on it. UN and a tote od cen 
janinprimitivedayssince no properknowledgeaboutthe orbit, ay pee 2 
was known, it was assumed as bad omen, but later with the dotthecan picker? th 
of astronomy this misconcept and superstition was aband ones elo, : 0 git 
Meteor: During night sometimes an extremely bright Subst a plat 

is seen to appear falling downward very fastly and which is banttih i is im dep! 
part of celestial bodies is called meteor. In fact whenevey Soin mn pare m 
bodies enter earth’s atmosphere by the friction of air the temperatu, Hes Li 00 fet 
bodies are raised too much and ultimately they burn out. Thus tthe opene mo 
appears like a breaking star, that's why meteors are also called pete ae suspe 

stars. Some meteors do not burn properly (completely) in the athe ing as been 
of the gravitational force-field and the unburnt part falls on the cont the moon 
these are called Meteorites. ang the moon 
Satellite : Those celestial bodies which revolve around the plang Thett 
called satellites. The satellite also has no light of its own and it eae inthe m8 
around the sun along with their respective planets. Like planets, Pe atmosphe 

also revolve in elliptical orbits but these satellites are small in their ce of the @ 
comparison to the planets. eit : 
In our solar system there are nearly 60 satellites in which Gaynmede;s Mee 

the largest and Deimos is the smallest. sky from 
Satellites of various planets earth's st 

Planet _No. of satellites Name of the main satellites e) 
Earth i Moon & v 

Mars 2 Phobos, Deimos Ae 1. Who 
Jupiter 17 Europa, Aayo, Calisto, Gaynmede, Almthicaete (a) 1 
Sefurn 23 Titan, Atlus, Mimas, Tethis, Dayona, Rie n ©) ¢ 
Hyperian, Foebe etc. 7 ed 

Uranus 15 Arial, Miranda, Ambrial, Titania, Oberonetc. Wh 
Neptune 2 Triton and Nercid se 
- ieee of the earth — Moon : The moon is the only natural ea (a) , 
Bae me a itis the only satellite of the all planets of the roenine i (c) ¢ 
have i ih earee larger than other satellites. Normally all we h | Whi 
distorts ret of the size of their respective planets, while ae 1 thot Univ 
the earth fee theearth. The gravitational force-field of themoon stan (a) | 
from hive cape is the nearest celestial body of the earthandi erigee) 5 The 
F Se “, is 382 thousands km. Also the nearest distance -s nina 4 
leases i i sani is 364 thousands km, while the eal ant : (©); 
the earth in 27.3 da a2 '5 406 thousands km. The mooH ope second) and 3 : The, 
the same time it Tk (27 days, 7 hours, 43 minutes, 11- er ee way) 
“qual time period of ea a its axis and compet or hice nh fa) is 
| aPPears to be Visible a: os ution and rotation only single su 5 the 4” () : 

bie Nd this surface is only confined towat " 
= 
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x f the moon alwa — a 

: pack) side ad called sea of tae is in dark where 28 

wi a5 a © 5 0,012 times as that of the earth "4 88 of show nom’ SPecific 

fhe moo! 4 the earth are made from sa, Tth and its lensii ‘Owers. The Mass 

ooo" vnhas originated from the ean se that's be 8m/cm3 
n i i 

the rocks of the earth. The colour ar moon isma is | eee 

e Soils m the 


K' 
pe ter on the Moon, Tt * from the 


xh of 


de. The s; t: i 
evsaspected to have formed through the lava of thevoleg 
al 


e ansformed into great plain. Through t and which 
a which we look has bright and sharp oe, es ne teh 
ne moon are the regions of mountains and plateaus. Brest part of 
the the temperature of the moon's surface is 100- 

the night. Due to a substantial gap between d 
in esphe' re on the moon doesn't exist. Another 
‘ the absence of atmosphere is that the value of the escape velocity of 
ca molecules of the atmospheric gases is very low (2.4 lan/scohdy 
oA the rms (root mean square) velocity of the gaseous molecules. Due to 
the absence of atmosphere on the moon no sound can be heard and also the 
diy from the moon's surface appears black. The light from the moon to the 


earth's surface only reaches in 1.3 second. 


Obje 


1. Who speculated that our universe is expanding ? 


are visible 


130°C in the day and 170°C 


ay and night temperature, 
Teason for the explanation 


ive Question | 


(a) Newton (b) Edwin Hubble 
(c) Galilio (d) Copernicus 
¥2. Who had propounded the planetary laws? _ : 
(a) Newton (b) Kepler (c) Galilio (d) Coupernicus 
3. Who had proved first that our earth and another planets are 
revolving : 
(a) Aristotle (b) Galillio 


(d) Edwin Hubble 


(c) Copernicus t abundantly in our 


44. Which one of the following elements occur mos 
universe ? 
(a) hydrogen (b) nitrogen 
The stellar ource of energy is : eal 
(a) eeraaoe * tb) niuclen Feme 
(c) electromagnetic induction (d) elecromeny aoe 
6. Thedeviceused tameasurethe diameters of starsand o} 
Way) is called : 
) photometer 
(©) viscometer 


(c) helium (d) oxygen 


alaxy (milky 


b) barometer 
es interferometer 


ae 
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General Science 


it i ce between asteroids and comets ? 
7. wns pee are acall rocky planetoids, while comets ae 
1. panne gases held together by rocky and metallic materia, dy 
2. Asteroids are found mostly between the orbits Jupiter = 
"while comets are found mostly between Venus and Mer 
3. Comets show a perceptible glowing tail, while asteroids ek 
Which of the statements given an - i ae fiers 2 Tot 
ie all (d) 1,2and3 (fon 


3 onl TAS (Pj_; , i 
ne cha which has the largest number of satellites is - Preh2oyy ¢ rss 
(a) Saturn (b) Jupiter (c) Mars af) Neptune | Fea! 
9. Which one of the following planetis also called morning stay Or ever: @ $ ws 
? ef 
fo. Mercury (b) Venus (c) Mas S (4) Satur $f) re 
10. The planet which completes one revolution in 88 days around the sn f ie ole! 
is: (a e 
fa) Mercury (b) Venus (c) Mars (d) Saturn ) Hot 
#11. The planet whose density is less than water and on keeping at the Water ave 
surface it starts to float : 3 whe & 
(a) Mercury (b) Venus (c) Saturn (d) Mars @) Cope 
12. The jet aircrafts fly very easily and smoothly in the lower Stratosphere (9 Re 
What could be the appropriate explanation ? : What ist 
1. There are no clouds or water vapour in the lower Stratosphere, @) 1074 
2. There is no vertical winds in the lower stratosphere (@) 1464 
Which of the statements given above is/are correct in this context? 
(a) 1 only (b) 2 only which ¢ 
(c) Both 1 and 2 (a) Neither 1 nor 2 a Hs hi 
ICSAT -IAS (Pre) 2011] The pla 
¥ 13. The nearest star to the sun is: } 3. ai 
(a) beta centuary (b) alpha centuary F 
(c)_ gamma centuary (d) proxima centuary 2 Ifthe r 
| 14. The planet Neptune was discovered by: } earth y 
(a) Galley (b) Galellio (c) Kepler (dy Newton | () 6 
15. The nearest planet from the sun is : | & The pl 
(a) Mercury (b) Venus (c) Earth (d) Mars ee 
16. The smallest planet of the solar system is: ae 
(a) Saturn (b) Jupiter (c) Neptune 44) Uranus ‘ fa) P 
17. Which of the following is not a planet of solar system ? j They 
(a) Mercury (b) Florida (c) Venus (d) Saturn | (a) } 
[MPPCS (Pre) 20 | 5, The 
* | 
**18. Which one of the following star is the nearest to the earth? ‘a (a) ¢ 
(a) PoleStar (b) Comet (c) Sun (d) Asteroi! il %, The] 
19. The small groups of planetory pieces which are confined and revo (a) 
between Mars and Jupiter are called : 3, The 
(a) Meteors (b) Comet , fa) 
(c) Celestial bodies (d) Asteroids 8 The 
20. Halley’s comet completes one revolution around the sun in: ats (a) 
(a) 40 years (b) 46 years (c) 60 years (d) 76 ye (by 
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Astronomy ‘ng 
spich year man firstly landed on the moon? 
¥ ee : sate Ks) 136? (d) 1972 
4 From the space the sky appears to an astronaut : 
* Ble lien (e). White (d) Black 
A which of the following is also known as red planet ? 
“a Mercury (b) Venus (c) Mars (d) Saturn 


v4, The earth revolves around the sun in: 

i ee ays (op a6Bdays §— 0) 365 25dags (a) BA hes 

ob, Parts based minor planet centre of International Astronomical Union 
> (AU) has given a new! name to the planet Pluto which is : 


(a) 134340 (b) 238380 (c) Iris (d) Nixe 
26. The new name of the celestial body Xena-2003 UB 313 given by IAU is : 
(a) Sires (b) Iris (c) Grabrili (d) Daysomia 


37. Planet Saturn is: 
(a) Cooler than Pluto (b) Cooler than Neptune 
(c) Hotter than Neptune (d) Hotter than Jupiter 
[MPPCS (Pre) 2011 7 


28. Who gave the first information regarding the Black Hole : 
© (a) Copernicus (b) Herman Bondy 
(c) Rutherford (d) S. Chandrashekhar 

29, What is the distance of the earth from the Sun ? 

(a) 107.7 million km (b) 142.7 million km 

(c) 146.6 million km (d) 149.6 million km 

[MPPCS (Pre) 2011] 

or Green planet : 


30. Which one of the following is also called Blue planet 


(a) Mars (b) Earth (c) Venus (d) Saturn 
31. The planet where there exists a situation like pressure cooker is : 
(a) Jupiter (b) Mars (c) Venus (d) Mercury 
32. If the radius of the earth is reduced by half, then the day-night on the 
earth would be of : 
(a) 6hrs (b) 12 hrs (c) 18 hrs (d) 36 hrs 


abondoned from the group of conventional 


& The planet Pluto has been 
by asummit (conference) 


planets and kept inthe group of dwarf planets 

held in— 

(a) Prague (b) Paris (c) London (d) Geneva 
34. The planet nearest to the earth is : 

(a) Mercury (b) Venus (c) Mars (d) Jupiter 


e planets : 


35. The earth has the size among all th 
(c) fourth (d) seventh 


(a) fifth (b) third 
36. The largest satellite of the planet Jupiter is: 

(a) Gantmede (b) Uropa (c) Calisto 
37. The largest satellite of the planet Saturn is: 

(a) Atlas (b) Titan (c) Tet (d) None ot these 
38. The stratosphere is said to be ideal for flying jet aircraft because : 

(a) this layer is rich in ozone which reduces fuel consumption | 

(b) the temperature is constant and ideal for aircraft engine efficiency 


(d) None of these 


is 
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39. 


41. 


43. 


49. 


50. 


- On which one of the followii 


9. (b 


? OPSc (ps 

Who had invented the planet Uranus ? = re) any 
(a) William Herschel (b) William John 
(c) Max Dewar (d) None of these 
The planet whose relevancy as a planet has been ended ay 
Summit of IAU is : Pra 
(a) Uranus (b) Pluto (c) Mars (a) Cores 
The back part of the moon is always calm and dark which is cal 
(a) sea of tranquility (b) ocean of storms alled « 
(c) both of these (d) none of these 

. Which one of the following is the most elevated Place on the tio 
surface ? n's 
(a) Libnitz mountain (b) Dream mountain 
(c) Black mountain (d) None of these 
The area of the moon's surface where there is no evidence of the of wat 
is called : er 
(a) ocean of storms (b) areas of storms 
(c) any of these (d) None of these 

. The sky appears black from the moon because of : 
(a) lack of atmosphere (b) lack of cloud 
(c)_ lack of oxygen and Co, (d) none of these 


- The value of escape velocity on the moon's surface is : 


(a) 34km/sec (b) 2.4 km/sec (c) 11.2 km/sec (d) 5.6 km/sec 


ng planet, the maximum value of escape 
velocity is to be found 


(a) Venus (b) Jupiter (c) Mars (d) Mercury 


- Which one of the following has minimum value of escape velocity on 
its surface ? 
(a) Moon (b) Earth (c) Mars (d) Mercury 

- What portion of the moon is visible from the earth’s surface ? 
(a) 47% (b) 34% (c) 21% (d) 41% 
At present how many planets are in existence ? 
(a) 9 (b) 8 (c) 7 (d) None of these 
An astronaut who landed or stepped down first on the surface of moon is: 
(a) Neil Armstrong (b) Uri Gagarin 
(c) Denial Pearl (ad) None of these 


Answers ) 
Te Fe 26 ae am ne 2 


. (at 
10. (a) 11, (c) 12. (c) 13. (da) 14. (a) 15. (a) 16 @ 
17. (b) 18. (c) 19. (g 23, (c) 24 © 
25. (a) 26, (b) Fe (d) 20. (ad) 21. (c) 22. (d) 


2, (a) 
~(c 9 b) 31. (©) 32. 
33. (a) 6) & 28. (d) 29. (d) 30. (b) 


36. 37. (b) 38. (d) 39. (a) 4 () 
- (a) 42. (a) 43, (a) 44, Ne ie ; : 


47. (a) 
-(b) 50. (a) 45. (b) 46. (b) 
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03. Computer 


‘computer’ o' ated from the Engli 
|culation. Earlier computer was a Se et Cergpateetic 
ond simplifications, but later its working Be aes numerical 
say that computer is the system of electronic pom 
pes of information are processed on the basis ofa definite 
cet of iN called program and mathematical (numerical) and non- 
*athematical both types of information are processed. 
Development of Computer : The first mechanical computer was 
geveloped and fabricated by Blaise Pascal in 1642 and it was called 
But in 1833, Charles Babbage first time conceived and devised an 
r computer. But even after 40 years hard core working, 
he could not fabricate it ultimately. Although Charles Babbage is called 
the father of modern computer, the program of computer was first made 


available by Lady Ada Augsta- But in 1880 Herman Holereeth succeeded 
in designing @ prototype of modern computer of Babbage model. Herman 
made an electronic tabulatingmachine based on punch cards which operates 
automatically. The discovery of punch card by Herman Toloreeth and a 
slight modification provided a special contribution in the development of 
ter. This modified punch card is 


automa’ 


compu frequently used in all the computers 
today. 

1n 1937, the first mechanical computer mark-! was fabricated by foward 
Akeen. The computer science developed extensively during the Secon 
World War (1939-1945) and after it all the main theoriesand principles of the 
modern computers were developed. Inthe field of numerical calculations the 
first revolution oceurred in 1946, when J.P. Acertand John M 
the first electronic computer ENIACI (Electromic Numerica 
Calculator) in the world. In this computer electronic valves like ‘diode and 
triode valves were used as switches 


the development of modern cony in Wan Newmaan who 


brought the second revolution inthe areao 1951 He discovered 
EDVAC (Electronic Disc rete Variable Automatic Computer) and utilised the 
stored program and the binary number system in the computer 

s : Till now five ations of the 
ed and the classification nerations IS 
ponents. 
nents Main computers 
EDVAC, 


various gener 
computers have been develop of the ge 
basically due to the yvarian 


Geneyation Period Main electronic comp? 
1 Gn. yo4n-52 __Ylectronic tube (vacus™ tube) EDSAC, 
: UNIVAC- 


1. Gen. 1952-64 Transistor 
1BM-1620. 
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i i mic com; 
Generation Period Main electro: Ponents Min _ 


Ill. Gen 1964-71 Integrated circuit (JC) be ~ 
NCR agg BM 
1700, o> at 
ted circuit 0, TL ggKbe 
IV. Gen. 1971 _ to Largely Integrated circuit (LIC) APPLE, ; 
update 
V. Gen. Research Optical fiber 
is going on 


Types of computer : Computers are basically Categoriseg On the 
of its sizes and working systems : 
(A) Categorisation based on sizes : On the basis of size Compa 


of four types : 
(i) Micro Computer : These are computers which are used os 


person, that's why these are also called Personal Computers (P cay 
computers can be kept on a small table and these are useq in ae 
workshops and at various private organisations. ces, 

(ii) Mini Computer : These are the computers whose size and work; 
Power both are small and even twenty-twenty terminals Operate at a tine 
The working power of such computers are 5 to 50 times Steater than micr 
computers. 

(iii) Main Frame Computer: These are the computers which are largerin 
size and fabricated in the steel frames. These computers have more Memory 


(iv) Super Computer : This is the most powerful computer which can 
resolute very quickly to all those extremely complex processes and it hasa 
very large storage capacity. Thus it is the most costly and the fastest working 
computer. 

Developed super computers of the world Super computers in India. 
Name Fabrication Institutions| Name Fabrication Institutions 
Deep Blue IBM Co. U.S.A. Cosmos Cambridge University, UX 
Blue Gene IBM Co. U.S.A. Cray Kis Cray K Research co; USA 
Flo solver NAL, Banglore Mach IIT. Mumbai 
Multi Micro IIs, Bangalore Pace DRDO 
Pram-10000 C-DAC, Pune Anupam BARC, Mumbai 
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0, 
%s Pas bess Leer octiineand all the concerneq ing 
“5 Cy! - - ‘ormatio; 
Lath Pp super computers are today frequently a n and data are 
& dg i i icti Sed at vari 
er forecasting and in Prediction of ‘atIOus occas; oe 
weith® terised nuclear test ete, Space research, satellite projets on os 
ion, 


com 

tremely complex prob} the fr, 
1 a second ex ms would be solved action of 
ey have claimed that the quantum computer can be so came Scientists 
nd micro 


t than human 


Through the | oe computer very com, 

‘ag, last theorem can be solved very quickly which take. 

2s) tt conventional methods. The Reimann's hypothesis oF Se hich 
Wi! 


Par) ined a unsolved 
Off; has been remaines solved problem can also be A 
ces important applications of the quantum mechanics pe aly ane the 
Wain quantum computers. In quantum computers Q-Bit is used on behalf of re 
ating Binary Bits which is a complete composition of zero and one. 
4 oe Types of computers (on the basis of size) 
lem 5 
Name Size Storage CPU speed Examples/Utilities sector 
eri capacity power 
tise Micro TVset Upto ‘1-10 MIPS_ Personal Computer 
fone Computer 256 KB (PCs), Home computer, 
5 o Educational computer, 
Tate Electronic diary or Briefcase 
_ computer. 
hen Mini Small 256 KB- 10-30 MIPS Insurance company, Bank, 
hass Computer table 80MB Industry, Traffic etc. 
ig Mainframe Big steel 10 MB- 30-100 MIPS Aircraft services, Railway 
computer frame 128 MB station. 
Super Very larger 52. MB- 50MFLOPS COSMOS, DEEP BLUE, 
; Computer size 512 MB BLUE GENE, FLOSOLVER, 


PRAM, ANUPAM 


where; KB — Kilo Byte. 
MB — Mega Byte. 
MIPS — Mega Instruction Per Second. 
MFLOPS — Mega Floating Operation Per Second. 


(B) Categorization based on working system : 


According to it computers are of five types : 
th 8 P' s of 
Fa ._ (i) Digital Computers : These computers paceman eae 
i! ‘formations into a binary system and then gi rater can work ina 
d © all the calculations digitally by een of these computers are 


4 eat Powerful manner. The specific charac 
; cellent and accurate numerical calculations. 
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(ii) Analogue 
resembled by any 
form of electric sym! 


i compu 
Iculation, analogue 
basis of resemblance these computers work. 


computers. 
Functions of the Computer : There are 
which any computer works successfully : 


computer : 


Computers : In an analogue computer ; 
hpetcal process through the electronie oT i 

bols. Like digital computers which do sim tts in 

ters similarly measure the compute miner 


Andon 


iii id Computers: In hybrid computers both types 
digit anaeegee a utilised and oe pues are ised oP, 
automatic operating devices i teenies 9 n equipment Robot t ing 
which a versatile (multi-purpose) working activities are comp 
basically the composition of the hybrid computers. tea 

(iv) Optical Computers :These computers are fabricated inthe 
of computers of fifth generation. In such computers 
attached with another component through the optical fibres ang aly is 
in such computers are done by an extensive optical system, ation, 

(v) Atomic Computer : The research and development Activities 
regard is going on at Counnergy University in which any Particular oe 
of the atoms can be adjusted and transformed into an Integrated Cr on 
(IQ). Thus such computers acquire an extremely high memory Pl 
capacity and power and have 10, 000 times more Power than the pees 


one com, Ke 


four technical Parameters gy 


(i) Collection and composition (input) of data ; 


(ii) Storage of data (iii) Processing of data 
(iv) Retrieval or output of the processed informations and data 


These informations or data are in the form of written, printed, listened, 
visible, graphics or in the form of mechanical indications. 
Units of computer : There are four main components (units) of a 


(i) Input Unit (ii) Central Processing Unit (CPU) 
(iii) External Memory Unit (iv) Output Unit 


io (Cu) 


a." 
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computer, 
Components of computer 
Input Unit t Uni 
Central External  Output® 
(Keyboard, Mouse, Scanner, Processing Memory (Screen, Paste 
unch card, Disc etc.) Unit (CPU) Unit Disc ete) 
Central es Uni 1 ial UM 
nit - 2 . ici 
(emu) i Control Unit eae om 


a 


Computer 


. 245 
uter : Basically there are 
parts of Comp! two parts in any 
'y computer and 


uter Unit or Main Computer : All Serr 
ioe (PCs) are directly controlled by Ss ame the Personal 
(ru) or regulated by the system of units. The rear (back) area Unit 
‘ attached with a cable through which Key-Board, M tite Mea ee 
etc. are composed. The Hard Disc and Floppy Disk are also attached inside 
this unit. These are in the form of Desktop type and Tosswer type: bis 

Monitor : The monitor of the computer is like a television in which the 
picture appears in the form of dotted points on the screen and these are 
called pixels. 

Hard Disc and Floppy Disc : To store informations or data, a disc is 
utilized in the computer and it is of two types—Hard Disc and Floppy Disc. 
The Hard Disc is the permanent discin the computers while the Floppy Disc 
is the disc utilised when data or informations are to be transferred from 
one computer to another. The Hard Disc is larger in size than the Floppy 
Disc and operates more efficiently. In the front part of the computer there 
is a frame like structure in which Floppy Disc is suitably adjusted which is 
called Floppy Disc Drive. 

(B) Optional Parts : 

Mouse : The mouse of the computer is like the remote control of TV 
through which the computer is directly regulated (controlled) without 
utilising the key-board. 

Printer : The printer is a device through which prints of any document 
is prepared or processed and all the printed informations of the computer 
are obtained. There are various types of printers like Dot Matrix Printer, Line 
Printer, Colour Printer, Inkjet Printer, Laser Printer etc. The Laser Printer 
is the most effective and a fine printing technique among all the computer 
printers but it is costlier than others. The laser printer is like a photocopier 
(Xerox) machine but the difference is only that the laser printer uses laser 
beam on behalf of photograph in making the sketch of the Graphics. Also 
through the laser printer very smooth and fine prints (printout) of the 
computer are obtained. Through laser printer, 13,000 lines can be printed 
out in every minute. 

Scanner : The scanner of the computer is a device through which the 
image of the photograph is stored up or processed informations in the 
computer is made available. This acts like a photocopier machine but 
a photocopy in the computer is made on behalf of Xerox on the direct 
Paper. 

Computer Systems : Computer operates in two systems— 
and Software. 

Hardware : In any computer all the components and mechanical 
equipments are called Hardware. Thus, Central Processing Unit (CPU). 
Internal Memory, External Memory, Input Unit, Output Unit etc are the 
components of Hardware. 


Hardware 
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the Hardware computers ang othe 


26 
arts of ¢ z 

; There are ike Modem, Printer, Disc, Tape recorder, he 
of the sys led peripheral devices. c nt 


i ca ; : 
per abe : The programs and instructions supplied ¢, * 
aX 
called software. ; my, 
There are various types sauna ; 
. 3 rating system of th 
i rating system > The ope: 4 we 
oon ehenaive program fabricated and cesianed for the ny 
ot the computer and for the consistent regulation of the compar! Wn! 
ts gt 
system. : 
Y : The user of the computer at 
ii) Language processor : "uterUtilises 
and Gpacitie program to run the computer which is calle Py 
ay The programs selected "ay, 
iii) Application program = ested te 
Gii) App! veniently and usefully selected fect cot, 


ter and which are enlisted at the Meng ne 
allay 


In, 


are 


user and which are con 
program of the compu 
Application program. ; 
(iv) Subroutine program : The programs which are repeated q 
again and which are small in size are called subroutine programe" 
(v) Utility program: The programs composed with the operating, 
of the software computer and which appear again and again in od 
Woy, 


programs are called utility programs. 
Languages of computer : There are various languages of the — 
er 


but broadly they can be classified into three : 

(i) Machine code language : In this language every instruction ha, th 
parts— Operation code and Location code; both are represented byo ad 
1. In the earlier days of computer 0 and 1 were used by the programers, 
instruct the computer. But this language was time consuming due to whi 
Assembly and others high level languages were started to use. 

(ii) Assembly language : In this language a code which anh 
remembered easily was used and it is called memoric code like ADD fe 
Addition, SUB for Subtraction, JMP for Jump etc, but this language wasusi 
for a definite type of computer. Thus, like machine code language, assem! 
languages were also called low level languages. 

iii) High level languages : The total contribution in the developmet 
of high level languages goes to IBM company and the first high le 
language FORTRAN was developed by this company. Later hundres 
of such languages were developed. These high level languages at vet 
similar toother ordinary languages which are spoken and written by hums 
beings. 

Some high level languages : F 

thane : en : It is an abbreviation of the English leticr be 

pierre oe is is the first high level language developed WE sang 

ean devera i computer personnel in the IBM company: ‘aickl an 

aver ped for solving the mathematical formulae very 1" 
ently. 
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Gi) COBOL : It is an abbreviation of 
of Co 


Languages and this 
onthe processing, 


(iii) BASIC : It is an abbreviati 
E lation of Beginners AJ pose Symt 
Instruction Code. Earlier all the high level lenguaues ue : 
are used complete! 
y! 


orin other words complete pro; 
oie 8 Bram of the i . 
were inserted in the computer but in Baoan high level languages 
instruction 1s only inserted in the computer. efenitelpart ofthe Prescribed 
(iv) ALGOL : It is an abbreviation of Al orithmi 
pasically fabricated and designed for the Edel apromk pm sap ella 
(w) PASCAL : It is an amplified and ee algebraic calculations. 
every variable has been defined and it is ditt ified form of ALGOL. In ‘it 
Its name was given by Blaise Pascal. : ferent from ALGOL & BASIC. 
(vi) COMAL : It is an abbreviatior x 
‘ Nn of ‘ 
and this computer language is used for peer tira sake aerate 
- ee ; s of secondary level. 
; (vii) LOGO : This language is used for children and kid: see 
Graphic line diagrams. Shore Wing 
(viii) PROLOG : It is an abbreviatiot 
a nm of Programi ic. is 
jan was developed in 1973 in_France and this pate de 
ior ificial Intelligence ich is equivale oie 
a al ligence which is capable _and equivalent to the logical 
—7 £ F 
(ix) FORTH : This language was invented by Charles Mure which is 
frequently used in the all types of works in the computer. : 
In all the high level languages one resemblence is seen and observed 
that in almost all English capital letters A, B, C, D.E., « ... ete and Indo- 
Arbian digits, 0, 1, 2, 3, ...- are used. 
Some others high level languages are PILOT, C, C”, Lisp, Unix, Linus, 


Ada, PI-1, SNOBOL etc. 


Main Languages of various generations : 
Generation Languages 
I Gen. (1940-52) FORTRON -! 
Il. Gen. (1952-64) FORTRON - 1, ALGOL-60, COBOL, LISP. 
Ill. Gen. (1964-77) PL/I, ALGOL-W, ALGOL-68, PASCAL, 
SIMULA 87, APL, SNOBOL, 4 BASIC, C. 


IV. Gen. (1971 to update) CLVE, ALFARD, UCLID, REFORMED 
PASCAL, MODULA, EDA, ORACLE. 


lligence Languages. 


irus is an electronic code which is 
dicating) the inclusive informations OT programs 
virus can be injected into the computer 
it is in fact a coinspiracy through which 
d all the collected and stored programs 


Vv. Gen. (Future onward) Artificial Inte 


Computer virus : The computer Vi 


used in abolishing, (era' 
of the computer. The computer 
through any telephone line and 
wrong informations transmit an 


_ 
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ther computer attached with this network car 

of the ane destroyed. Such computer viruses can also besp Comp, 
vanished pa these viruses can be found anywhere in an come byt 
e idi: q 
ooo entification whe at) — he Many year Sig 
an) ‘ spre: one a : 
To check its unwanted sp’ ind range nh 


loped. 
been deve iruses ar i 3 
important computer viruses are Micheleanjalo, Dor 


Some ii 
Macmug, Scores, Casecade, Jeruslem, Date ctime 


lo, filip, ‘ f My 
wee. Internet Virus, spi ees EXE, COM-EXE, Matizuane um 
bloody, Chenge Mungu anc’ Test etc. Obra 


" jalo virus was first seen in 1993. The first co, 
dt ae which appeared for the first time in Chennai Yn, 
eminent company of Banglore has made gee arrangement tg Make! 
computer and its networking safe from the computer Viruses, "ket, 
Computer Networking : The use of computer Networking ig 
due to its many uses and benefits it has become customary in the raat buy 
world. Basically by the composition of computer and telecommy ™PUter 
technique, the networking process has originated. Computer Network, 
a mutual technique to compass various computers and the Powers of i 
computers are collectively utilised. 

There are two types of networkings which usually occur— Local 4, 
Networking (LAN) and Wide Area Networking (WAN). By LAN lt, 
computers of the same building are connected like the Computers of th. 
university premises, computers of the offices etc. But by WAN ali the 
computers of a large area are connected like the com; puters of all the Offices of 
acity or townetc. In India a very large computer network namely INDONET 
has been installed through which all the main towns and cities have tobe 
interlinked. . 
Important facts related to computers : 
> Charles Babbage is called the father of computers. 
> John Wan Newman has made the most outstanding contribution inthe 

development of computer. 

> The modern computer was first invented in 1946. 

> The great revolution in computer came in 1960. 

» In the whole world the total number of computers are the large" 
USA and then Japan, Germany, UK and France have their respects 
posites India stands at the nineteenth place in this chronolo3 
order. 

~ an literacy means— what computer can do and what it 

> racy del 

> Heed be es paid December is celebrated as the computer iter 

S ompiitze peligy 84 the Government of India annow i 

fi ie - dha 
wT The first computer fabricated and designed in India wa aes ati” 


and it has fe Oo 
of India. been fabricated (manufactured) by Electronic 
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The first comened Post office was instal}, 
The first pollution free computerised pet ra at New Delhi, 
Mumbai. Petrol pump was installed ; 
The first computer university of Indj oe 
University which is a private institution — 
The first computerised reservation system of India; 
started at New Delhi. India in the railways w, 
Silicon Valley of India is located i Banglore. * 
> The first Indian newspaper available on the Inte: i 

the first Indian magazine available on the tener the Hindu, while 
> Among all the political parties in India BJP is the fire edie Toclay, 

its own website on the Internet. etirst party which has 
> There are three broad categorization 

Sa Evaith of computer— digital, anologue 
The computer which does arithmetical i 

matl i i 

called digital computer. _ seu: calculations is 
The digital and the anologue computers jointly form the hybrid 


ajiv Gandhi Computer 


4 


computer. 
The mini computer is the computer of middle size. 


The super computers are those which work ten times faster than an 
ordinary computer. 

In a super computer nearly 40,000 micro computers are assumed to be 
internally composed and in it calculations are done in megaflop. 

The first computer of the world was CRAYK-IS which was fabricated 
and designed by an American company Cray K Research in 1979. 

The Deep Blue is a computer which can work alone equivalent to 32 
computers and through the Deep Blue in 1 second 20 crore multi option 
in the chess can counter the game plan of the opponent. Deep Blue was 
the computer through which chess world champion Garry Kasprov was 
defeated by Vishwanathan Anand. 


> The first electronic digital compute 
The first largest computer network o! 


’ 


r of the world is ENIAC. 
f the world is INTERNET. 


> 

> There are five generations of the computer which have till now been 
developed. : = 

> In first Gen. computer vacuum tube diodes and triodes were used. 

> Almost all modern computers use semiconductors in which memory 
are stored up. a 

> There are eight composer in the computer board. : sent: 

> 1 Kilo Byte (KB) - 1024 Byte, 1 Mega Byte (MB) = 1024 Kilo Byte ( 

> 1Giga Byte (GB) = 1024 Mega Byte (MB). ecifié 

> For the search of instructions and processed programs a Spec! 
language SNOBOL is utilised. : 

is Sy 
~ Most frequently used operating system is Lala ee which all the 
> USENET is a technique to compose a system t 


Universities are accessed to each other. 


— ae 
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When a subscriber of Internet network is attached e} ; 
another network then it is called Gateway. Scttonicg 


Mh 
> The latest microprocessor of the Intel is Pentium WV. Y Wig 
> Trade Nelson was the first person who had written abook 
Computers (PCs). On Py 
> The author of the computer book Soul of new Machine Tiss 
Pulitzer Prize. Keg, tee, 
> The first computer magazine was Computer and 4, LtOrines 
> 


According to scientists, the Indian language Sanskrit ate 
convenient and suitable for the computer. the 
The instructions or programs enlisted in the computer 
Menu. Te cal 
The storage of the records is called File. 

The working system of the digital computer is totally baseq - 
numerical calculations. Pon, 
The first practical digital computer is UNIVAC. 
The FORTRON has been developed as the first computer lan, 
through which programs were prepared. \Bllage 
COBOL which is a high level language is like the English langua 

In COBOL the most suitable documentation is possible. Be 
The assembly language of TRANSLATOR which is Converted into t 
machine code is called Assembler. J 
The translated program which is simply the transformation of a high 
level languages into a lower level language is called compiler, 


> The language BASIC is the mastermind of all the languages like 
FORTRON, ALGOL, PASCAL etc. which can be directly learned from 
BASIC. 


yy YY 


YVY 


The microprocessor is the computer of the fourth generation. 
PROLOG is a language of the fifth generation Gen. Com 
The Integrated Circuit (IC) chip on whi 
silicon was developed by J. S. Kilvi. 

The impurity in the computer is called Bug. 
In 1988 C-DAC (Centre for Development & Advanced Computing), 
Pune was established. The scientists of C-DAC fabricated a computer 
called Pram-10, 000 which can calculate a billionth of billion ina fracin 


of asecond. The outstanding contribution in the development of Prat- 
10000 goes to Dr. Vijay P. Bhaskar, 


The first super computer FLOSOLVER was developed first in India and 
fabricated by the National Aeronautics Laboratories (NAL) Bangloe 
> The nuclear tests on the computer are called subcritical test. 

a 

> 


Laser printer is the most effective and powerful printer among all. 
IBM (International Busi: 


vv Y 


puter. 
ch there is a layer (coating) of 


: ute 
mess Machine) is an American comp 
company. «tig also call 
> The computer virus is a manmade digital parasite which is 
File infectioner, tot 
> Y-2K problem or 


ted 
year 2000 crisis was a computer problem relal yk 


which all the rightmost digits became Ze!0- 
led a millenuim bug. 
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date and year in 
crisis is also call 


OCT etio teed Ig aacy ag ee ll, the: _ 


©mputer 
line. TS are attached 


Downloa' , P 
ut if the informations or messages a 

a other network by the a tani - their o 

In any computer or in its Hard Disc or in aioe Upl 

discrepancy appears then it is called a Crash j ning Programs if any 

The development of the computer began i in computer. 

2 7 ; ‘Ban in 1955 in India 

[Sc (Indian Institute of Science), Banglore has d. i 

languages computer whose touchscreen has coed a multi 

and through this computer, village to villa 

brought a comprehensive revolution. 

le ait peatibeadelligthcle ee 

s i i 

. district of Kerla. 5 ellanadin Thiruvanantpuram 

> Personal Computer (PC), Home computer, electronic diary (Briefcase 
computer) etc are examples of micro computers. 

> Some customery operating system of micro computers are— 
CP/M, MacOS (Apple), DOS, Pro DOS, MS/DOS/p.c. DOS, XENIX, 
UNIX, WINDOWS, LINUX etc. 

> The speed of CPU is called clock speed. 

> The instructions given by the computer user or computer operator is 
called command. 

> The computer networks attached electronically by various networks of 
the computer of various places of the world through telephone lines or 
satellites is called INTERNET. 

> Inthe Internet full informations are stored up in the computers and in 
the technical language it is called web server. 

> The inclusive informations of every computer is called Home page. 


WN Network to 
load, 


named simputer 
Se computer compaign has 


Computer Terminology : 

Application program : A program which is performed for a definite 
work is called application program. Like work processing or database 
management or software of Accounting work etc. Here for the a 
Processing MS word, for database visual FOXPRO, for desi ee A “ . 
photoshop and for accounting Tally are application programs and these 
called softwares. _ 

Bit : The bit is a unit of measurement of the electronic ee ae 
either 0 or 1 but both never. One bit depends on the number _ aa re 
indicates how data can be stored up within it. On composing ‘ 
is formed. ; eornpuitet 

Boot : The starting work done by the operating cape » 

‘o bring the computer in full working condition is calle 


——_ a 
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252 ‘ ter program or 5 
Bug : Bug is the error in the computer prog: System an, 


ication is called Debug. 
»radication is ca aise 
era If any computer starts to el wrong or faulty programs then, 
said that there is a bug in the program. 

Byte : Total eight bits compose a byte. 


Thus, 8 bits = 1 byte. So 
Cache : This is also a type of memory which is utilised for tempor 


ti 


hich are frequently used. Due to i¢ 
storage: init ~~ ne aie Cache is of various levels aa Pin 
fealty berm Se processor and Ram and through it the SPeeds of 
processor and Ram can be balanced: ; Sect 

CD-ROM : A CD like a_ music cD in whicl data can be Stored 
substantially is called CD-Rom. In a CD with comparison to floppy dise 
idkmore'data canbe: stored but one problem in it is that one-time recordeq 
data cannot be deleted or modified. Also on CD to write and to read there 
is aneed of CD-drive and writer. 

Chip : It is a thin slice on which by a special mechanism a Circuit is 
designed which is normally made of Silicon. At Present on behalf Of silicon, 
Galium Arsenide (GaA) Chip and Protin chip (bio chip) are being Prepared 
and research and development activities are going on for another. 

Computer Program : For the working of the computer the 8Toup of 
instructions written in low or high level computer languages are called 
computer program. 

Compiler: The program which converts high level languages into the 
languages of machine is called compiler. 

CPU : This is Central Processing Unit and it is called heart-mind of the 
computer. It is basically a chip attached to the mother board of the computer 
and the complete main Processing are confined here. 

P-L, P-IV, AMD Athlon etc. are the examples of CPU. 

Curser Key : The button on Key-Board on which there is a symbol of 
an arrow is called cursor-key. It is u = 

File: The collection of data which are Saved fora Particular nameis called 


File, like salary sheet of any person, any song MP3 ete. are the examples of 
file 


Database : The collection of dat 


inventory management otany company 
Database. 


ain which from Phone book to 
are enlisted and enclosed are called 


Error Message: The Messages displayed by any Software in which some 
error has been detected is called error Message. © 


Floppy Disc : It is like ata c F 
up but it is very small and co i which data are stored 


= Te ‘ 
has its size of up to 3.5 inch. Oday the floppy disc 
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4 
\ Giga Byte : 1024 Mega Byte (MB) is called 1G; cs 
Thus, 1 Mega Byte = 1024 x 1024 Bytes Giga Byte (GB). 
Today the fabricated Harq Discs have Theeainn aac: 
Bytes. Pacity in the order of Giga 


4 Graphic User Interface- (GUD : It is a Visual ; 
4 commiands, softwares etc. are displayeq in the f xonctiae erie 
These graphical traces are selec (Braphical trace), 
a, device. Graphical user interface w; Oe enter Pointing 
pee Resuphan © In atmosphere which 
Hacker : If an 
error in the computer 
‘On is called Hacker, 


Hardware. 


Icon : The small graphical traces displayed on the Screen which ma 
represent any program, commander file is called Icon. 
Mega Hertz (MHz) : 1 Mega Hertz Tepresents 10,00000 cycle per 
second. If a micro processor has the working capacity of 200 MHz it means 
it will run with 200 00 00 00 cycle/second. This also tells us how 


Memory System : The place where computer data and Program are 
temporarily kept is called Memory system. Usually memory is implied from 
RAM. 

Modem : The device which converts the digital signals into the anologue 
signals and vice-versa is called Modem. In fact this device (Modem) is utilised 
in connecting computer through the telephone lines. Modem is also utilised 
in the connection of internet. 

Mother Board : Inside the cabinet of the computer there is a board on 
which CPU, Memory etc. circuits are connected. It is called Mother Board 
and on it some other cards may also be attached. 

Network : The net of various computers in which computers are 
interconnected by cable or any medium is called Network. The main 
advantages of Network is user file can be utilised or shared by another 
user. 

Operating System : The software which is capable of doing work by 
some fundamental means is called operating system. In the fundamenta! 
System operations all the activities like to read, to write oo resources 
Management etc. are assumed under the operating system. 

Peripheral : The Hardware devices which are attached to eat a 
additionally are called peripheral. Basically these are not parts o 
computer, 
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ixel : The smallest part of any image is calleq Pixel. a. 
is eran by a very small dot (.). Such Various dot, Gan ‘ 
Ata particular place if there are a large number of Pixels then an; 
the image will be fine. , ce 

Pointer : The component in the form of an indicator w ih; 
to the mouse and controlled through it, appears on the compute: atta thy 
called pointer. The pointer moves in the direction in which the mace ; 
moves. ; Use ns 

Port : This is basically a connector which connects 
through the mother board. Ina Particular computer there 
types of ports, like Parallel port or serial Port or USB Port. 

RAM : It is Random Access Memory (a Place) where 


o 


&xterna d 
ey 
ay be ag 


ROM : It is Read Only Memory and it is stable or non 
which doesn't end if Power stops. 

Reboot : The Booting means to start computer from the rest wi 
Rebooting means to start computer once again which is not in rest. Usualiy 
the process of Reboot occurs when the computer automatically Stops dup 


“Volatile Memon, 


called computer virus, Normally virus tends to damage the files by entering 
through the operating system, 
Abbreviations related to computers 
ALU Arithmetic Logic Unit. 
ALGOL Algorithmic Language, 
ASCIT American Standard Code for Information Interchange. 
ASIC Beginner's All Purpose Symbolic Instruction Code. 
BCD Binary Coded Decimal Code. 
\Bt0s Basic Input Output System. 
CPU Central Processing Unit. 
CAD Computer Aided Design. 
CAM Computer Aided Manufacturing. 
CAT Scan Computerised Axial Tomography Scan 
COBOL Common Business Oriented Language. 
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-D Compact Disk a 
pot Centre for Development of Telematics, 
COMAL Common Algorithmic Languages, 
pos Disk Operating System, 
prs Desk Top System. 
pIP Desk Top Publishing. 
p-Commerce Electronic Commerce. 

E-Mail Electronic Mail 

ENIAC Hlectremc Numerical Integrator And Calculator. 
FAX Facsimile Automated Xerox, ‘ 
FLOPS Floating Operations Per Second. 

FORTRAN — Formula Translation. 

HLL High Level Languages. 

HTML Hyper Text Markup Language. 

IBM International Business Machine. 

IC Integrated Circuit. 

ISH Information Super Highway. 

LAN Local Area Network. 

LDU Liquid Display Unit. 

LISP List Processing. 

LLL Low Level Language. 

MICR Magnetic Ink Character Recoginizer. 

MIPS Millions of Instructions Per Second. 

MOPS Millions of Operations Per Second. 
MODEM Modulator-Demodulator. 

MPU Micro Processor Unit. 

NICNET National Information Centre Network. 
OCR Optical Character Reader. 

OMR Optical Marker Reader. 

PC-DOS Personal Computer Disk Operating System. 
PROM Programmable Read Only Memory. 

RAM Random Access Memory. 

ROM Read Only Memory. 


SNOBOL String Oriented Symbolic Language. 


Ups Uninterruptable Power Supply. 

be Visual Display Unit. 

WAN Very Large Scale Integrated. 
Wide Area Network. 

Www 


World Wide Web 
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is called the father of computer ? 
0 


i. ¥ Herman Holerith (b) Charles Babbage 
. Wales Pascle : (d) Wan N, ewmag® 
a most outstanding contribution in the developmen, ” 
2, _ 
oe Py 
@) Herman Holerith (b) Charles Babbage le, 
(c) Wales Pascle () Wan Newmaae 
3. Themost outstanding contribution in the development of ” 
of the first digital computer goes to : hia 
(a) Herman Holerith (b) Charles Babbage 
(c) Wales Pascle (d) William Buros 
i ter was invented in: 
4, The first modern compu 
(a) 1946 (b) 1950 ; (c) 1960 (hime 
5. What is the full form of e-mail ? 
(a) Electronic mail (b) Electric mail 
(c) Electromagnetic mail (d) None of these 
(MPPCs (Pre) yy) 


6. The written material (recorded in the chip), which is Tequired fo, he 
operation of computer like employed program, direction and othe 
computer related activities is called : 


(a) Software (b) Hardware 

(c) Network (d) Firmware 
7. The controlling unit of the computer is called : 

(a) Printer (b) Keyboard (c) CPU (d) Hard disc 
8. The brain of the computer is called : 

(a) Memory (b) Keyboard (c) CPU (d) Hard disc 
9. What can be sent through video mail ? 

(a) Graphics (b) Video clips 

(c) Video messages (d) All of these /MPPCS (Pre) 2! 
10. The computer hardware which can store a very large amount of dati 

called : 

(a) Dise (b) Chip 

(c) Magnetic tape (d) None of these 


11. Who developed 
(a) C. V. Raman 
(c) J.S. Kilvi 
12. The layer on 
(a) Silicon 
The layer of the 
(a) Iron oxide 


the integrated circuit chip ? 

(b) Robert Nayak 

(d) Charles Babbage 
the integrated circuit chi is made of : 

P (IC) is ma: f 
(b) Nickel (c) Iron (a) CopP? 

magnetic disc is made of : ide 
(b) Phosphorus penta on 


” = Magnesium oxide (d) Sodium peroxide rer 
, (a). ila aia. through which computer does the ime 
(b) Bit (c) Meter (d 
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nich one of the following is mea: 257 
Intensity of the earthquake 
) Population density 


The capacity of power expenditure 


sured in Megabyte . 


(c) 


Dug (a) [pean pel eel computer 
816 EE chin (b) Storing ands is called : 
(a) Heteng 5 (©) Decoding (4) Executing 
"ey, 17. Ove ae 7 ee to: IMPPCS (Pre) 2011] 
1 vyte te 
ny se i ch of the following is = a em fess Hi (d) 100000 byte 
(a) Google (b) Altavista (c) Science direct (d) Orkeet 
19. The memory word of the computer is associated wi — (Pre) 2011] 
(a) Logic (b) Control (c) Input ( 4) — 
20. cere hardware which can store very large amount of datas is 
ia (a) magnetic tape (b) disc 
: ay (c) both of these (d) None of these 
OT the 21/ Size of virtual memory depends on : 
Othe, “" (a) Address lines (b)Data base (c) Disc space (d) All of these 
[MPPCS (Pre) 2011] 
22. The digital computer operates on the principle of : 
(a) calculation (b) measurement 
(c) electricfication (d) logical 
sc 23. The fastest printer in the computer is : 
(a) Laser printer (b) Jet printer 
a (c) Thermal printer (d) Dazy wheel printer 


24. 


25. 


26. 


27. 


28, 


29 


qt 


Super computers are different from other computers in respect to : 

(a) extremely high cost (b) airconditioning problem 

(c) simplification capacity and large memory storage 

(d) multipurpose use 

The system used in the modern digital computer is called : 

(a) binary digital system (b) decimal digital system 

(c) analogue calculation system (d) none of these 

Which one of the following is the scientific language of the computer? 
(a) BASIC (b) COBOL (c) FORTRAN (d) PASCAL 
The computer language FORTRAN is frequently used in the eo : 
(a) business (b) graphics (c) science (d) comme! 
The computer language COBOL is useful for i sooth 


(a) the business work (b) the gra 

(c) the scientific work (d) None of these .ommercial 
: ae computer language which is specially used in the ¢ 

Activities js— (d) PASCAL 


‘3) FORTRAN (b) BASIC (c) COBOL 
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The first computer language developed for the 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41, 


_ The high level computer language like English lan, 


Pr ; 
(a) FORTRAN (b) PASCAL (c) COBOL -— ts 
ASI 


(a) FORTRAN (b) PASCAL (c) COBOL Suge is: 
Through which one of the following computer la, C. 


ion is possible ? MBUages ny, 
documentation is possible ¢ oi 
(a) FORTRAN (b) COBOL (c) PASCAL @) ¢ Sey 
The language which is necessary to learn the language like 
ALGOL, PASCAL ete. is 0) 


(a) cr (b) BASIC () COBOL @ ee \, 

The program language used for the computer Scientific tala ; 

is: ation, 

(a) BASIC (b) FORTRAN (©) COBOL @ pe 

Which one of the following work can be done through 

language? 

(a) commercial activities 

(b) scientific calculation 

(c) teaching the children 

(d) understanding the simple language at initial stage 

The language which the computer understands and through Which te 

processing in the computer occurs is called: 

(a) American language (b) Machine language 

(c) Secretly decoded language (d) None of these 

Who was the inventor of computer language JAVA ? 

(a) IBM (b) Microsoft 

(c) Sun Microsoft (d) Infosystem 

Most of the computers can understand : 

(a) high level instructions 

(b) BASIC which resembles like English 

(c) any language (d) none of these 

The computer grid is : 

(a) a hardware component of the computer 

(b) asoftware inner structure in which a number of calculatives!s*™ 
are attached 

(c)_a primitive prototype of the super computer 

(d) a hardware je Snir of tere boytioan acacia for the nuclei! 


SCAL 
the use of Bag 


research ; 
The software windows software has been fabricated (manufac 
by: 
me (b) Apple corporation 
A (d) None of these 
The Oracle is ; as 
(a) an operating system (b) a word processor 5° 


(c) a database software (d) None of these 
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of the following Software j ; 
hich Ober (b) Word star (¢ S USed in the 259 
ey page - ) Ms. 
ra word provides a protection to le 
_ the paeguards the oldness came in the hargenPuter vite these 
a oe ard the discrepancies came in are 
wo ree uards the unauthorized entry of the tware 
% les ne of these © system, 
4) no! , 
( pesvstem th rou gh which the data by the m — 
\ mM bee help of binary signals are transp 
: tl 


f tel hi 
: Orted is calleq . ep! One and with 
Modem (b) Monitor Mouse 


‘ cs (a) Oc 
‘li f d R 
the inability came in four digit system of data Storag, 
ig called : , 
la ) Y-2K acim lem 
1D problem computer b 
Ic oe - you understand by hacking ? puter bug 


Searching (b) Security 
re Both (a) and (b) (d) None of these 


© of the computer 
(b) data bug 


IMPPCS (Pre) 2011) 
- The computer literacy day is celebrated on— 
: (a) 1 December (hb); 2 December (c) 19 December (d) 22 December 
The fastest super computer developed by NASAis: 
8 (a) Kalpna Chawla (b) Columbia 
(c) Blue gene (d) Param 
9 Microsoft word is an example of : 
(a) an operation system 


(b) an input device 
(c) a processing device 


(d) application software 


IMPPCS (Pre) 2011] 

30. The world’s first electronic digital computer is : 
. (a) ENIAC (b) Sidhartha 

(c) Param (d) Deep ; ; 
51. The first computer which had been fabricated and developed in India 

is— 

(a) Sidhartha  (b) Param (c) Megha (d) Cyber 

ems 32. Microsoft is an : 


(a) institution where microchip is prepared 

(b) institution where the softwares are developed 

(c) institution of micro engineering 

(d) institution where the hardwares are developed 
ated 33. The word MB is used for : 


vat 


ic Bi Bytes 
(2) Magnetic Bits (b) Mega 
these 
(c) Mega Bits (a) Rone futrakhand PCS (Pre) 2008] 
+ Which one of the following is a computer virus— 
(a) Fungi (b) Bacteria an 
= () 107344 (d) Software prog’ 


[UPPCS (Pre) 2010] 
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General Science 


b) P: eWay : 
fa) E-mail (b) Pager 
(c) Cellulor phone (d) Internet 


—-mail ? 
. Who is called the father of E-mai (b) Timothy Bil 


(a) Bill Gates B 
as Linkan Golitsberg (d) Rey Tomlinson 


The first computer in India was installed at : 


re (b) I[Sc Banglore in 1971 
be a eee (d) ISO Kolkata in 1955 
C, 


Which one of the following is permitted under the bluetoog, 


technology ? 7 
(a) Wireless communication between the equipments 


; issi bile phones 
b) Only Signal transmission on the mol tT 
tas Mobile Cone communication through landline 
(d) Satellite television communication [CDs 2019 
Through which one of the following the speed of the processor Of the 
computer is measured ? 
(a) BPs (b) MIPS (c) BOD (d) Hz 
ISSC Graduate Leve} 2010) 
The full form of www is: ; 
(a) web working window (b) window word wide 
(c) world wide web (d) world working web 


. What is the meaning of RAM in the context of a computer ? 


(a) Recent And Ancient Memory (b) Random Access Memory 
(c) Read And Memory (d) Recall All Memory 


- CPU implies : 


(a) Control and Primary Unit (b) Central Processing Unit 
(c) Computer and Process Unit (d) None of these 

CAD implies : 

(a) Computer Algorithm for Design 

(b) Computer Added Design 

(c) Computer Application in Design 

(d) None of these 

The full form of IBM is : 

(a) Indian Business Machine 

(b) International Business Machine 

(c) Italian Business Machine d ine: i 
ThecO-tOMea (d) Integral Business Machine 
(a) Core Disc ~ Read Only Memory 

(b) Compact Disc ~ Read Only Memory 


(a) Mobile chip (b) Com: 


(c) Computer ia) Mi puter chip 


icroprocessor 
[UPPCS (Pre.) 2004] 
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6. 


71. 


%5:. 


76. 


or and founder of www? 


‘ ti 
as the invent ‘ 
who “Gates (b) Lee N. Fiyong 

(a) Bi el (d) Timbernrus Lee 
re) N. [UPPCS (Pre.) 2004] 

soogle and MSN are: 
yahoo: et sites (b) computer brand 
(a) } ches made of Switzerland (d) the ring of the planet Saturn 
(o) he mputer dictionary the word CD stands for : 
In the “apact iSC (b) Compressed Disc 
(a) 7 puterized Data (d) Compressed Data 
ates one of the following is not a computer language ? 

. b) C 

SIC 0 
@) PAST (d) FORTRAN 
(o) FAS [41" BPSC (Pre.) 1996] 
which one of the following terms is not associated with information 
technology 2 
(a) Cyber space S ba 

ight storage eer 

(c) Light storas [UPPCS (Pre.) 2001] 


The fastest computer of the world is : 
"(q) T-3A (b) Yenha-3 (Cc) Param-10,000 (d) J-8 
[UP Lower Sub. 1 998] 


What is Anupam ? 
(b) a super computer 


(a) a research Institute 
(c) anewly designed missile (d) a computer software 
[CPO, AC 1994] 


A supercomputer Param has been developed and designed in India 


(b) IIT, Kanpur 


by: 
(a) C-DAC, Pune 
(d) IT, Dethi [RAS/RTS 1992] 


(c) BARC, Mumbai 
The smallest unit of computer data is— 
(a) byte (b) bit (c) record (d) file 

[IAS (Pre) 1987] 


The Michele Anjelo Virus is : 
(a) acancerous virus (b) acancer protective virus 


(c) viruses spread in rats (d) a computer virus 
[MBA Entrance R.U. 1994] 


77. Which one of the following is applicable to all the computers ? 
BASIE (b) COBOL 
(©) Machine language (d) FORTRAN 
28. [MBA Entrance AMU 1995] 
. The APPLE is : 
(a) a fruit 


| 
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(b 
) a computer of fourth generation 


(c 
ay 4 computer network 
Sh: Soc mcicaal [MPPCS (Pre) 1993] 
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s datainto impulses and these im, 
79. Thesystem which transforms the ata nd from acomputer toate seg 
are sent from a terminal toa compu’ TMinal 


ey Mes errata — (b) Micro computer 
(c) CDRom (d) Modem 
e world which would follow the Workin 
8 


80. The fastest computer of the worl | 
mechanism of the human's brain os + Gexienracmmtpener 
(a) Supercomputer (a) IBM chips 
(c) Param — 10,000 = 
81. Which one of the following has ae + OT RES é Percompute, 
j Bhabha Atomic Resear ? 
el (b) Flosalver Mark 
(c) Chips (d) Anupam —[UPPCS (Pre) 2994 
82. Thememory ofa computer is usually expressed in kilobyte or Megabyte; 
. : . a : 
one byte is basically composed o: : - 
(a) 8 binary digits (b) 2 binary digits 
(c) 8 decimal digits (d) 2 decimal digits 
[TAS (Pre) 2009, 
g Environment, windows — 3 issued in : 


S 1 indowin; 
83. A popular win (1995 (a) 1990 


: (a) 1985 (b) 2000 


84. The computer : 
I. isa capable system in which data are stored up 
Il. is capable in performing excellent analysis of the data 
Ill. is able to have the secrecy of something 
IV. is affected sometimes by the viruses 


Select the correct answer from the following : 
(a) 1&1 (b) 1&1 (c) LW&IV (d) All of these 
[Uttarakhand PCS (Pre) 2005] 


85. In an arrangement of computerization there is a need of : 
I. a great willpower to perform 
II. an associated financial resource 
III. a trained manpower 
IV. a ultramodern installed configuration 
Select the correct answer from the following : 


(a) 1&0 (b) 1 & MI (c) LM&IV (A) Allof these 
[Uttarakhand PCS (Pre) 2005] 


86. The working function of an assembler is : 
(a) to transform BASIC language into a mechanical language 
(b) to transform a high level language into a mechanical language 
(c) to transform an assembly language into a mechanical language 
(d) to transform an assembly language into a high level language 5) 
— [Uttarakhand PCS (Pre) 200: 
- The supercomputer Deep B ee 
ainiaietie P' p Blue and Blue Gene are develope 
a IBM Co. USA (b) Combridge University, UX 
c) BARC, Mumbai (d) None of these 
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Computer = 
in component Of the fifth ge, . 
he Man ted circuit (IC) 5 (oy es Computer 263 
$y Intes™ fibre ) Large| ; Uter ig . 
(optical (a) Nn, on, 


“Brated Cire 
Ut abbreviation of ENIAC is ; Of these" Circuit (Lic) 
oO plecronic Numerical Integrator Ang Ca, 
a Electronic Numerical Integer And Caleun tt 
( 1 El ectronic Not Integrator Ang Calculaty ator 
a) None of these . 


rcomputer Flo Solver of Indi 
The supe 14 was develo 
ped an, 


Hs d desi, 
‘| NAL, Banglore iat 


ARC, Mumbai 


computer, is sometimes also called : ch is called the brain of the 
(a) Microprocessor (b) Processor 
() Mini processor (d) Mini Ronis 
Which one of the following is not the component of a co; 
" (a) Input unit (b) CPy mputer ? 
(c) External Memory Unit (d) Internal Memory Unit 
Which one of the following is a part of Input Unit 2 
(a) Keyboard (b) Mouse 
(¢) Punch Card (d) Printer 
44, The language 'C’ used in the computer is a: 
(a) Low level language 
(c) Machine code 


(b) High level language 
(d) Conjugation level language 


[SSC Graduate Level 2010] 
The inventor and propounder of www was : 


(a) Bill Gates (b) Lee. N. Feyong 
(c) N Russel (d) Tem Burners Lee 
[UPPCS (Pre) 2004, IAS (Pre) 2007] 

Which one of the following languages of the computer has been 
developed from a pure business point of view ? 
(a) COBOL (b) BASIC 
(c) FORTRAN (d) None of these 
The first Computer University of India is : 
. Rajiv Gandhi Computer University 
hs Indira Gandhi Computer University : 

Jawahar Lal Nehru Computer University 


8 


(d) None of th 
a 7 ese been installed 
at; first pollution free computerised petrol pump has Pee 
0 New Dethi (b) Chandigarh 
Mumbai (a) Noida 


~ 
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99. The first main post office of India where a computerised 5 


to work— 
(a) New Delhi 
(c) Chandigarh 


(a) BJP 
(c) DMK 


1. (b) 2. (a) 
9. (d) 10. (b) 
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(b) Banglore 


(d) Noida 
100.The political party which has opted firstly its own website iy 
Ndia i 


(b) INC 


(d) AIADMK 


Answers 


TEM bay 
n 


87. (a) 88. (0) 
95. (d) 96. (a) 


Chemistry : The word chemistry origi 


Egyptian w. 

: ys the Study of chemistry as 
Th Ty is a branch of natural sciey 
theproperties, composition andstructure ofthe matter 


2 alongwit] 
' changes because of action and reacti i Bwithsomeother 


Various branches of Chemistry : 


1, Physical Chemistry : The branch 
of chemical reactions alon, 
studied. 


of chemistry under which the laws 
gwith various theories and Principles are 


2, Inorganic Chemistry : The branch of chemistry under which the all 
inorganic elements and their compounds are studied. 

3. Organic Chemistry : The branch of chemistry under which the 
compounds of carbon are studied. 

4. 


Bio-Chemistry : The branch of chemistry under which the chemical 
substances obtained from animals, plants and some others are 
studied. 

5. Industrial Chemistry : The branch of chemistry under which the large 
scale composition of the substances, the related laws, and the chemical 
reactions concerned to these processes are studied. ; 

6 Agricultural Chemistry : The branch of chemistry — ween’ 
based chemistry like insecticide, virology, composition of the soi s 
are studied. : ae 

7. Medicine Chemistry : The branch of chemistry seine Je medicines, 
their composition, manufacturing processes kc atte fick estipas 

8. Analytical Chemistry : The branch of chemistry un vi hoe ees, 

substances are identified, and the volume and mass 0} s 

and measured. 


[1 Physical Chemistry 


1. States of matter sae tae 

Matter : The matter is that substance aes tag the 

definite mass, can exert pressure, can produce p oh Phe enetey, whidhican 
virtue of inertia, states may be transformed throug! 
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be decomposed or divided and whose existence be Tealiseq eh 
organs. r Se 
Types of matter = ; 

Broadly the matter has been divided into two Categories . 

1. On the basis of Physical composition. 

2. On the basis of Chemical composition. 

1. Physical composition of the matter : On the basis gs 
composition, the matter is divided into three groups— solid, liquia an 
The physical composition of the matter totally depends on inte, 
forces existing among their molecules. 

Solid : The solid is that state of a substance (matter) whose g 
volume (hence size) both are definite. For examples table, book, stone me 
etc. When the intermolecular forces of attractions among the Molecules 
the substance is stronger than forces of separation then the substance Sen 
to be in the solid state. Due to stronger intermolecular forces the Molecule 
of the solid substance are compressed in densed form whose locations 
fixed. At this position the molecules of the solid vibrate (oscillate) about this 
position in intermolecular domain. That's why all the solids have a definite 
shape and size. 


Bas, 
TMolecyla, 


Liquid : The liquid is that state of a substance (matter) whose volume 
(hence size) is definite but shape is not definite like water, milk, oil, wine 
etc. The substance which can flow is called fluid that's why all the liquids 
are fluids. It is also observed that whatever be the shape of the liquid its 
upper surface is always plane. When the intermolecular forces of attraction 
among the molecules are only slightly greater than the corresponding forces 
of separation then the substance (matter) is in the liquid state. Thus, the 
molecules of the liquid are less densely compressed and theseare freetomove 
randomly within the substance. Although the intermolecular separations 
not too large that's why it can change its shape but not its volume. 

Gas: The gasis that state of the substance whose shape and size (volume) 
both are indefinite and its examples are air, H,, N,, O, etc. The gases also 
have no definite shape and size but only occupy the shape and size of the 
container in which these are kept. Also all the gases are flowing substance 
that's why these are also called fluids. When the intermolecular forces 
attraction are weaker than corresponding forces of separation the substan® 
is found to be in the 8aseous state. The molecules in the gas are remotelt 
distributed and so intermolecular separation are too large and molecules 
are free to move randomly that's why it has no definite shape and se f 

2. Chemical composition of the matter : On the basis of the nen 
composition, the matter is divided into three groups— element, compe" 
and mixture. te 

Element : The element is that fundamental substance which agi 
decomposed (divided) into two or more different components whic ; 
different properties (characteristics) by any physical or chemical P! y 


her words, the element is that funda 267 
ni identical atoms and it can not be dex 


whose atoms have the same nuclear cha: 

H, O» Ny Na, Fe, Cu, Ag etc. The elem, 
on-metals. The metals are usually good 

and mt fone in “ oo states whi 

les of metals are Fe, Cu, Al, Ag, 

ot gonductors of electricity and at Aueetc. Thenon 

of physical composition since matter is found to be i 

that's why elements are also to be found in these this, 


“Metals are usu, ally 


i basis 
Olid, liquid and gas 
States. 


aah Cu, Cs, i 
are liquids like Hg, Br etc. and some others are FA ee co 
yO» N, Cl, 


tc. At present there are 112 elements whi ‘ 
12 sieients, 92 elements are naturally oneinanee ee Out of 
artificially made by the complex synthesis in various lehgcsiovten oe the | 
world. 
Lng Compound : The compound is a pure substance which is formed by the 
‘iy chemical combination of two or more elements in a definite ratio. Also the 
physical and chemical properties of the compound are different than that | 
of its constituent or component elements. 

The examples of the compound are CO, H,0, KMnO,, H,SO, etc. For 
example, H,O (water) is a compound which is formed by the chemical 
combination of 2 atoms of hydrogen and 1 atom of oxygen but by weight it 
has the ratio of 1: 8. The physical and chemical properties of the water are 
different from hydrogen and oxygen. 

Mixture : The mixture is an impure substance which is formed by the 
combination of two or more pure elements by the means of a physical process 
and it doesn’t has any definite ratio. Also the components or constituents of 
the mixture can be separated by any simple or physical process or by any 
mechanical process. 

The examples of the mixture are— air, brass (copper + zinc) etc. Air is 
a mixture of various gases like N,, O,, CO,, etc. and water vapour. 

Types of mixture : On the basis of the nature of constituent (component) 
element and on the properties and the composition of 
categorised into two groups— 

(i) Homogeneous mixture : The mixture in wh 
the same composition and properties as that of its co 
called homogeneous mixture. 

The examples of homogeneous mix‘ 


Water, the electrolyte of sulphur in carbon 
Mair etc, 
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the mixture it is 


ich the every part has 
mponent elements is 


the electrolyte of sugar in 


fireie lyte of NH, 


disulphide, the electro! 


(ii) Heterogeneous mixture : The mixture in whi 
has not the same composition and the Properties thas the " 
elements is called heterogeneous mixture, OF itg o ey ‘ 

The examples of heterogeneous mixture are eth 
sulpher, the mixture of silica (sand) and salt, the mixt tu 
in air etc. 

It is also observed that the component elemen 
mixture can be easily separated than the component = 
homogeneous mixture. 

The component (constituent) Particles of the Substance 

Molecule: Thesmallest particle of the substance (Clement, Matte, 
which can exist in free state but doesn't take Partin chemical hy 
the properties of the substance (element or compound) ae exacts ay 
in it, called molecule. Yet 
The molecules of the substance are identical (same Mass 
every aspect but two different subst 
shape and size. 

For example— water (H,O) has all the identical Molec; 
common salt (NaCl) has also the identical mole. 
is not identical as a the molecule of NaCl. Th 


, S| e 
ances have different molecule ; Size)i, 
Mas, 


‘Ment. For example 
7 composed from two atomsof he 


Also the atoms of 


the element are identical in every respect for a 
Particular element. 


characteristics of the subst, 
of the substance or element. 

Earlier theories of ato: 
smallest particle of th 
divided (deco 


jmate 
ig the ultima 
mic models assumed that the aie: _ no 
le substance (matter) or element an i 
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os ty f mixture : T] 
aration of mixture : he compo; 
‘ re separated Le caateres Processes which are (constituents) of the mi 
Ry Re Se mementos om 
i S ‘ic solids < So} "i “ 
" oon pure solid or cates is mised we oeParated and atalisation the 
C pre ae this position the solution is filterated b noaitable solvent sr By this 
of N a er filteration the solution is cooled down fae filter (say, ieee 
is separated in the form of crystal from the solution. ane Pure substance 
y sixture dissolve into the solution and these cryitale ne impurities of the 
0 eparated: sacra are filtered, dried and 
val 2. Process: of distillation : By the process of distillati 
Mi mixture of theliquidsare separated and specially those illation Mainly the 
ey » separated which have a substantial gap among Tee ponentsmixtures 
liquid mixture. In this process the component liquids a Wotan, the 
‘ised and 


to another place wh 
y; transported ae Be 2 here these are cooled down and transf 
lag, into the liquid state. Thus iquid mixtures are separated and fi formed 
he entire process two processes— vapourisation and int Sete and 
ion are 


int 
‘ involved. 
LQ 3. Process of sublimation : Normally whe i . 
ese heated then it converts into liquid and oi fanliee pet aoe bid 
Vee transformed into the gas, but there are certain substances (solid) which 
Wese are when heated convert directly into vapours or gases and on palin 
(condensation) transform into solids directly. This is called sublimation aaa 


the the corresponding substance is called sublimate. 
Thus by the process of sublimation the mixture of two those solids 


me 

tes are separated and purified in which one solid is sublimate. In this process 

1k, the mixture is heated in which sublimate substance is vapourised and this 

he vapour is collected separately and ultimately cooled down. Thereby two 

solid substances are separated and the mixture is purified. The substances 

a like Nefthelin, ammonium chloride, camphor Anthrasin, Benzoic acid ete. 
are sublimates. 

t (iv) Process of fractional distillation : By the process of fractional 

ted and purified which have 


e distillation those mixture of liquids are separa I ; 
avery narrow gap between their boiling points. Thus this process is applied 
for the mixture of those liquids which have nearly same boiling points. The 
composite oil from the earth's crust is extracted through which petrol, diesel, 
i K-oil etc are separated by the process of fractional distillation. The gases 
components of the aqueous air are also separated by this process. ‘ 

(v) Process of chromatography : This process is basically a aa 
¢ those mixtures whose components have various absorption capact y 


2 absorption is made at various distances and ultimately separated. = 
steam distillation 


| F (vi) Process of steam distillation : By the pa are insoluble in 
‘ose mixtr i ; are separate! ea 
ures of organic substances Ln substances are purified by 


Water and form th 
= e vapour. Also those orga! As + ats. Theorgame 
im ive boiling Potty alcohol ete: 


; this pices i ecti 
s which decompose at their ee pvetaldehyde, Me 


BS) 
Uubstances (compounds) like Acetone, 


Bierce 
Purified by this process. 
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2. Atomic Mass Unit and Mole Concept 


: ; 1 
Atomic Mass of Unit (a.m.u.) : ahs pth Part of the — a 
atom (mass number 12) is called Atomic Mass Unit. 


{tbo 
Atomic mass or Mass number: The atomic Mas: 


'S OF Masg nun 
element is a number which tell us that the ay of an atom of the. ofan 
is how many times heavier than the mass of oth Part of a catbon 

12 ao 
(ee) Elements and their respective Atomic number ang my 
Atomic mass (mass number) 
Element Symbol Atomic Number Atomic Ming 
Hydgrogen H 1 L003 
Helium He 2 4.003 
Lithium Li 3 6949 
Berilium Be 4 9013 
Boron B 5 108) 
Carbon Cc 6 on 
Nitrogen N 7 14.006 
Oxygen fe) 8 15,999 
Fluorine F 9 19.00 
Neon Ne 10 20.183 
Sodium Na 11 22.989 
Magnesium Mg 12 24.39 
Aluminium Al 13 26.97 
Silicon Si 14 28,09 
Phosphorus P 15 30.98 
Sulphur Ss 16 32.064 
Chlorine cl 17 35.453 
Argon Ar 18 39.944 
Potassium K 19 39.09 
Calcium Ca 20 40,08 
Manganese Mn 25 54.94 
Tron Fe 26 55.847 
Copper Cu 29 63.546 
Zinc Zn 30 65.38 
Bromine Br 35 79.916 
Silver Ag 47 107.880 
Tin Sn 50 118.70 
Gold Re os 196.9665 
Lead 


Pb 82 ae ria 
‘umber : If in a substance there sree amount 
then the substance is said to have 1 ae . 
(6.23 x 1023) of atoms, molecules or i 


Mole and Avogadro n; 
atoms, molecules or ions 
Thus, a definite number 
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ars 


resent one mole and this number j 
stance FP. er is called Av 

cuts in any element the number of atoms present in 1 pte sauroinunber. 
oe fn 0 and it is called Avogadro number. Setomior tmoleis 


3. Atomic Structure 


John Dalton propounded theatomic thi i 
navi and this concept was sonal nite, tee ciate 
ten centlltY: But later atomic models and atomic theories ie a hi 
1 visible and they have adefinite internal configuration and com at 

* atomic models like Rutherford's model, Bohr's model, see mec 
rc has confirmed that the atoms are composed (constituted) by a eainebe 
icroO particles like electron, proton and neutron etc. Other than elect: : 
d neutron some more micro particles positron, mesons, manttine ; 
present and these are appeared temporarily within the aoe 
in the process of micro particles exchange mechanism. These micro 
alled elementary particles or fundamental particles. 
Molecule : The atom of an element is the smallest particle 
t in chemical reaction but doesn't exist in free state in 


articles are © 

Atom and 
which takes pat 
nature. 

Similarly 
particle which 
in nature. 

Main fundamental particles of the atom : 

Electron : This fundamental particle was invented by J. J. Thomson in 
1897 and it is a negatively charged particle which rotates in various orbits 
around the nucleus. The mass of an electron = 9.1 x 10° kg and the charge 
of an electron = -1.6 x107!? coulomb. 

Proton : This fundamental particle was invented by Goldstein in 
1919 and it is a positively charged stable particle. The mass of a proton 
- 167 x 1072” kg and the charge of a proton = + 1.6 x 1071? coulomb. 

Neutron: This fundamental particle was invented by Chadwick in 1932 
which is a neutral unstable particle. The masses of a proton and neutron are 


nearly equal. 
Rutherford's Atomic model 


the molecule of an element or compound is the smallest 
doesn't take part in chemical reaction but exists in free state 


: Rutherford in 1911 conducted an 
experiment to detect the inner composition (configuration) of an atom and 
it is called Rutherford's a-particles scattering experiment. He rejected the 
conclusions and facts detected by Dalton regarding the atomic theory and 
propounded a comprehensive theory which is called Rutherford atomic 
model. 

This model has the following, conclusions : ; 
_ (i)Inanatom thereisa central massive part and itis called nucleus which 
is surrounded by the electrons and in this nucleus proton and neutron are 
Packed together. 

(ii) The atom is spherical and most of its part is empty: . 

(iii) The size of the nucleus is very small with comparison to the entire 


(iv) Rutherford predicted empirically that the electrons 
orbits around the nucleus while the electron and Proton of thewte in Var; 
coulomb force of attraction which is equal to the centripeta] Pi 7Ucleys ou, 
the electron orbiting in the circular orbits. Orce tones, 
Shortcoming of this model : According to the clacc: 
of electrodynamics every accelerated electron would SSica] the 
continuously around the nucleus under the influence ps ene, 
acceleration and ultimately electron would be SPiralled oyt ia rentripee 
and the atom would collapse. But the atom is found to p, © the tle! 
Rutherford's model could not explain about the atom stabin wee The 
model was discarded. Mity ang ths 
Bohr's Atomic model : In 1913 Neils Bohr introduced a re 
concept (quantum concept) to explain the stability of an atom, Eltionary 
that the old classical laws which are applicable to Macro bodic He Ssertey 
directly applied on the sub-atomic Particles (micro Particles) i a NOt be 
or protons. ike lectron, 
Bohr gave the following new ideas on the basis of PI i 
theory which is called the pos 1 1 anck's quan 
2 Sata: postulates of Bohr's theory and these are ey 


ain 


Atomic Number: 
Peper atc me the number of protons or electrons of an atom of the 
eater os ¢ number of the element and it is represented by Z 
T of an element is a basic characteristic 


; an ‘ re 
collectively called nuc}, atom consists Of proton and neutron which * 
of the nucleus of an atone The sum of number of protons and neutror 
Tepresented by A, m of the element is called mass number andi" 
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ic Symbol! OF an element ; a 273, 
tomic : ‘An ap 
cnented by an atomic symbol given as below = of an element ¢ 
ee where; Z= Atomic number 7 an ibe 


A = Mass number 


ohr-Burry Scheme : Bohr and 


Burry 
explain the electronic arrange: Y Propounded 


aan to aa Ments of orbiting e}, 
pits in 1921 and it is called Bohr-Burry scheme. 8 S in Various 


‘According to this scheme following Postulates w, 
‘S Were 


snsideration— taken under the 
“ 5 
(i) The maximum number of electrons in an orbit is 2r; 
number. + where n orbit 
(ii) In the outermost orbit of an atom ther i 
© exists maxi 
glectrons. laximum 8 


(ii) Unless there are 2 electrons in the 


outermost orbit of 
can not be more than 8 electrons in its pei i 


nultimate orbit, 
(iv) Unless there are 18 electrons in the Penultimate orbit and 2 clec 

in the outermost orbit of an atom, there can not be more than 2e a 

jty outermost orbit. : 


atom, there 


lectrons in 


(vy) More than 18 electrons are accommodated in an orbit of an atom 
nly when its inner orbits are completely filled up and its outermost orbit 
contains 2 electrons and penultimate orbit contains 8 electrons. 

Shell or Orbit : The electrons revolve in various orbits with different 
end definite energies in the atom and these orbits which are the trajectories 
or paths of the electrons are called shells. The inner most orbit or shell has 
the lowest energy and the outermost orbit or shell has the largest energy. 
\anious shells from lower to upper are represented symbolically by K, L, 
VNO, Pete. 

Subshell or Suborbit ; According toa three dimensional graphic plot of 
letronic wave function and the internal atomic composition every shell or 
an orbit has a number of subshells in which various orbitals are found and 
these are represented by various small letters s, p, dand £ Asin every orbit 
the number of electrons are fixed and similarly in every orbital of various 
~ubshell number of electrons are fixed. The maximum number of electrons 
in the orbitals s, p. dand fare 2,6, 10,14 respectively. It is also observed that 
1 Various shell K, L, M, Nete. there are various corresponding subshells or 
“uborbits 5, sp, spd, spdfete respectively. { f 

Orbital ; An orbital is a three dimensional space around the nucleus = 
anatom where there is a maximum probability of finding an sapere sviot 

Electronic Configuration : A comprehensive and proper Panes 
‘he electrons in various shells and subshells of an atom is calle 
“Miguration. 

Examples 7 

Na (11) — Electronic configuration (is, ae 32) 
Mg (12) — Electronic configuration (Le 2s 2p, 3223p", 4s) 
Ca (20) — Electronic configuration (1, 25° 2p”, 
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valance electron and Core electron : The electron, 
a 


Prege, 
S tom is called valence electron, But the ofa Mt in 
Oe an atom is called core electron, Petron pe thy 
inal 
Example: 
Na (11) — (2, 8) (a) 
Core electron Valance electron 
Al (13) — (2, 8) (3) 


Core electron Valance electron 

The relationship between valence electrons and chemi, 
of the element : : . 

(i) The energy of valence electron in an atom is Sreater than the ene 
of core electrons. 

(ii) By the valence electron of the atom of an element 
element is determined. 

(iii) If the valence electrons of various atoms of the elements ate 
then there is a uniformity and resemblance in their chemical Propertie, . 
vice-versa. In other words if valence electrons are different for differe 
elements then their chemical properties are also different, nt 

(iv) The number of valence electrons of an element is equal to the gt0u 
number of the modern periodic table. 

Aufbau Principle : Aufbau is a German word which means to build, 
Aufbau principle explained about the order of filling up the atomic orbitals 
and thus gives the principle of forming the atomic structure of the elements 
with the electrons. According to this principle the electrons are fill 
atomic orbitals in order of their increasing energy. 

An electron occupies the orbital of lowest energy first and when itis 
filled up completely then remaining electrons are accommodated to the 
orbitals of the next higher energy. The orbital having highest energy is filled 
up in last. The order of filling of atomic orbitals with electrons can be shown 


cals Proper, 


the Valency of the 


led up in 


normal conditions. 
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bf Thus accor Principle the ordi 
‘, “_15< 28<2p<3s<3p<4 er of ener, 
x < 
sd Quantum Numbers : The Quantum numbe S<4Af< 
sition of electrons and their TS are those number through 
ug) 


ch th ; : 
rein gubshells or orbitals are known respective energies in vari 

sl > Pe ad rious: 

To know the position of an electron and its 

re four parameters which are needed tn grt 


ls ete 
Di ormally the ete 
. leeded to describe it as Be 


low: . % a 
bel (i), The orbit number in which electron exists. 


"the 
q ii) The suborbit (subshell) of th i , 
; “ee 2 bl @ orbit (shell) in which electron 
eo (iii) The orbital of the subshell in which electron reside: 
& : (iv) The electron which rotates in the orbital. 7 
aires There are four quantum numbers — 
Pets (i) Principal Quantum Number 
* differen (ii) Azimuthal Quantum Number 
‘i (iii) Magnetic Quantum Number 
the gta (iv) Spin, Quantum Number 
" (0) Principal Quantum Number: The quantum number which simp 

5 to bug indicates orbit number of an electron and its energy and it is repieseted 
icorbin, by a(=1, 2, By severnerens, ), where n is integer. For n = 1, electron is said to be in 
el lak normal state. 
rie (i) Azimuthal Quantum Number : The quantum number which 

Ppa represents the angular momentum of the revolving electron and it is 

indicated by /. For principal quantum number n, /has all the values from 0 
‘hen its 1 
to (n-1). 

d to th Example : 
_ If n=1 then /=0, Ifn=2 then /=0,1 
7 If n=3 then /= 0, 1, 2, If n=4 then /=0, 1, 2, 3 ete. 


(iii) Magnetic Quantum Number : The quantum number which 


7 indicates the direction of an orbit in space in a magnetic field and it is 
represented by m. The values of magnetic quantum number m depend on 
the value of /and its values are from — /to +1 including zero. 


| 
Examples : 

If /=0 then m= 0, If /=1 then m= 

If1=2 then m=-2,-1,0+1, 
| If 1=3 then m=-3,-2-1,0,+1, +243: 
Thus the total number of the values of m= 21+ 1. 
_ (iv) Spin Quantum Number: The quan 
Spin of the electron. Quantum mechanically it hi 
iectrons have two types of spin — clockwise (+ 1 
e 1/2). In fact spinning electrons possess spin angul 
3 Wantized. Thus spin quantum number has two va 

nd represented by s. 


-1,0,+1. 


tum number which represents 
as been observed that 
/2) and anticlockwise 
arm d it 
Jues + 1/2 


——— ona 
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Quantum Number Symbol Contents 
uli 


n Orbit number and 
Principal Quantum energy of the electron, Png, 
Num 
Azimuthal Quantum 1 Gogular momentum oy the 
sates electron of subshel]. "vob, 
is ante 
: Santi m Direction of an Orbital ;, 
Magnetic Quan magnetic field. “3 is SPace 
Number " 


Spin Quantum Number s Spin of the electron, 


Pauli's Exclusion Principle : After the introduction Of the = 
various quantum numbers in the shells or subshells Of the ¢} a of 
understood the significance of the quantum numbers and Put § Payj 
tule which fixes the maximum number of electrons in an orbit. ard a 

The Pauli's exclusion principle states that— 

No two electrons in an atom can have the same set of four quan 
numbers and maximum a set of three quantum numbers for two e| tum, 
can be identical but the fourth quantum number must be differen, ia 
them. 


Thus according to this rule only following two sets Of four quantum 
numbers are possible for the first orbit. 


n=1 n=1 
1=0 J=0 
m=0 m=0 
s=+1 s--1 


Thus in the first orbit, only two electrons can be accommodated —one 


on and other in anticlockwise direction. 
Hund's rule : This is also called law of maximum multiplicity and it 
states that— 
Electronshavea general tendency toremain unpaired in an incompletely 
filled orbital so as te 


‘0 have maximum spin multiplicity, maximum stability 
and minimum energy. 


+ ami Hb 
danent hydrogen has three isotopes— rie ie 
ic iti 3) ; . ave 

ara oe titium (,H3), Obviously these isotopes : 


i) The chem; i tare sam? 
but their piven Properties of all the isotopes of an elenicn 


1 Properties are different. 
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of an elem i 2 
) all isotopes ent in the Periodic taba) 77 
‘ © have th 
*e e si 
\ plat yall isotopes of an element have same Furby ame 
‘ ative atoms of electrons in their 
es jsthe only element in our period; 
\ is 7 1c tal ; 
He reve their different names. ble which has three isotopes 
al 
% a onium has the maxi 
, ment poloms mum numb, 5 
ees of the periodic table. *r of isotopes among all 
i eatope tritium (,H®) of hydrogen has some r. 


‘adioactive feature. 


: The atoms of an element which h. 
|sobars * ave equal mass n; 
lumbers but 


ffere™ “eet . occurrence ‘ 
di nit numbers in isobars is due to presence of different spaces different 
tom mic nuclei of the element. T of protons 


in ato! A 14 
Example Obviously (;N™) and carbon (,C"*) are isobars to each other 


¥ argan (Ar), potassi 
9 ‘i sodium (,,Na*) and Nisaun 
Me") are igovaTs ete. 
Characteristics : 
» (i) The physical properties of the isobars are different, while its chemical 
roperties always differ to each other isobars. 

(ii) The physical characteristics which are directly dependent on the 
mass numbers are same in isobars. 

(iii) Generally man made (artificial isobars) are produced by the emission 
of beta (B) particles from the radioactive elements. 

Isotones : The atoms of an element which have atomic numbers and 
mass numbers both different but the number of neutrons in atomic nuclei 
are same are called isotones. 

Example : Obviously phosphorus (,,P*") and silicon (,,Si”) are isotones 
to each other because each have 16 neutrons. Also vendium (,,V"') and 
chromium Cer) are isotones because of same number of neutrons. 

Isoelectronics : The ions in which number of electrons are same are 
called isoelectronics. 

Example : Obviously Sodium ion (Na‘*), Magnesium ion (Mg"*) and 
fluorine ion (F-) are isoelectronics because each has 10 electrons. 


4. Radioactivity ; 
Radioactivity and its invention (discovery) : Naturally occurring 
substances, elements and its various compounds emit certain baviniinasye 
by the process of self disintegration is called radioactive supe a 
Phenomenon is called radioactivity. The invisible rays emitted i isa 
"adioactive substances are called radioactive rays. The radioactivity 


ni ility of the 
sg Phenomenon and it occurs due to the nuclear unstability 
S. 


share ty Bacquerel in 1896 invented the phenomeno! 


in invisible 
4 that through Uranium and its compound of salts certa’ 


OO | 
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rays emit. In the early time these invisible radiations were cq 
rays. Later Madam Curie and Pierre Curie asserted that the 
invisible radiations from Uranium and its compounds are totall 
phenomenon and this specific characteristic of Uranium 
doesn't depend upon physical and chemical parameters, 

In 1898 Madam Curie and Schimide also detecteq 
its compounds also exhibit the phenomenon of radio; 
1902 Madam Curie and Pierre Curie observed that a Miniral of yen in 
called Pitch Blende whose radioactivity is nearly more than four Taniun, 
Uranium. Later these Curie's Couple invented Radium from the lich et 
which was also radioactive. All natural elements from atomic , Bi " 
(Hydrogen) to 83 (Bismuth) are stable because their nuclei a T] 
Elements from atomic number 84 (Polonium) to the last element ane 
105) have unstable nuclei and these are radioactive. Today about i My No, 
isotopes of the elements and other compounds exhibit the characterigg 
the radioactivity. CS of 

Radioactive rays and its properties : Radioactive ¢| 
their compounds split into smaller fragments by the Proc 
spontaneous disintegration and emit invisible radiations w 
Bacquerel rays. Bacquerel rays consists of positively charged alpha-rays 
(a-rays), negatively charged beta-rays (B-rays) and electrically neutral 
gamma-rays (y-rays). The radioactive rays a, B and y were Pronounced 
their name by Rutherford. 


Properties of a-rays : 
(i) a-rays are the streams of He** ions which have mass of 4am. and 
charge of 2 units that's why a-rays are called «-particles. 


(ii) When a-particles are passed through an electric field anda magnetic 
field then these are deflected. 


(iii) It has maximum power of ionisation through the gases. 


(iv) Its velocity is less than that of light and it is equal to the 1/10th of 
the velocity of light in vacuum (3 x 108 m/second) 


(v) It has least penetrating power as compared to that of B and y-rays. 
Properties of B-rays : 


(i) B-rays are streams of fast moving electrons. 


Bag 
= “Que 
ssn 

a 
and its ¢ "clea 
Ompp, 
My 


‘ements ap, 
SS Of nuclear 
hich were calleg 


(ii) Each B-particle is an electron having mass of 1 amu. and te 
charge of -1 unit. 1836 


(iii) It has less power of ionisation through the gases as compared ° 
a-rays. 
(iv) Its velocity is equal to (33 — 92%) of the velocity of light. 


(v) It has more penetrating power than a-rays and less pene’ 
power than y-rays. 


Properties of Y-rays: 


(i) y-rays are glectro-magnetic radiations of high energy: 
(ii) It is composed of photons (rest mass zero) of high ener)" 


erating 
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+) [tis ee nena EU GR Sr Sa Neehe 2h Bes 
cern an — of ma in vacuum (3 x 10° m/second). 7 
e largest (maximum) penetrati i 
(x) I ne ce lead block and 25 cm iuelinne 
(hrous aaok radioactive elements:Elements whichexhibitthe phenomenon 
tivity are called radioactive elements and these are of two types; 
@N atural radioactive elements : 

The elements Po (84), At (85), Rn (86), Fr (87), Ra (88), Ac (89), Th (90), 

sg tan d U (92) are naturally occurring radioactive elements. 
(i) Artificial radioactive elements : The elements Np (93), Pu (94)... to 
Ha (105) are radioactive elements which have been synthesized 
Jear laboratory. These are called artificial radioactive elements 


of radioac 


inside the nuC ‘ 
and also called transuranic elements. 


The idea of the artificial radioactivity firstly came in the mind of 
F, Juliot in 1934 which was immediately supported by I. Curie. Various 
attempts were taken to produce radioactive elements artificially by lighter 
non-radioactive elements. Rutherford was working in this regard very 
orously and succeeded in disintegrating nitrogen nuclei by bombarding 


rigs : . 
ordinary nitrogen gas with a-particles. Thus a nuclear reaction occurs as 
given below : 
14 4 — 17 1 
N + ,He OC + 1H 
nitrogen a-particle oxygen isotope (radioactive) proton 


Thus Rutherford transformed an ordinary nitrogen into a rare isotope 


of oxygen. This was the first artificial (man made) radioactive element by 


nuclear transformation. 
Out of all the radioactive elements, Radium is the most powerful 


radioactive element and it was discovered by Madam Curie. 

Half life period of a radioactive element : Half life period of a 
radioactive element is the time during which half of the total number of 
atoms of the radioactive element disintegrate, and it is represented by 7 . 

2 

Half life period (7) of an element = 0.658 

2 
where; A is called disintegration constant or decay constant. 


Characteristics of half life period : 
oa Every radioactive element has its 
onetive elements have different half lives. 
és a Halflife period of a radioactive element is independent o} 
i tions such as temperature, pressure, mass etc. 
eae A radioactive element can be detected by means of its half life 
radi) Staller the half life period of a radioactiv 
Vity and vice-versa. 


own half life and thus different 


f all external 


e element, larger is its 
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Radioactive element Half life Periog, 
us 4.51 x 199 Yea, 

hone 1.39 x 1919 Years, 

Bac? 22 ears, 

aba 3.48 x 104 years. 

aga?’ 1622 Years, 


peer ni perithecia 
either a-particles or B-particles and some y-rays but both a and aly 
are never seen to be emitted simultaneously. As radioactiy; is mis 
phenomenon and its disintegration stops when unstable Nuclej becon 
stable and all the natural radioactive elements give the fina] Produc, jp 
(Pb) as the end-product which is non-radioactive, Raq 

Rutherford-Soddy theory of radioactive disintegration - Rutherfo, 
and Soddy studied the radioactive disintegration and formulated 5 there 
which is based on the following facts; ty 

The radioactive emission is a characteristic of the isoto 
from one isotope to another of the same element. The 
spontaneously and can not be speeded up or slowed down by any extemal 
factors like temperature, pressure etc. The disintegration Occurs at Tandom 
and which atom would disintegrate first is simply a matter of chance. 


On the basis of these facts they gave a law which is called 
Soddy law of radioactive disintegration (decay 


Pe and it Varies 
emission Occurs 


Rutherforg. 
) given as below : 


Present at the moment. 


se aN | 
Thus; - 9Y ay = at 
where ) = a constant for a given subs! 


ge a tance 
disintegration constant or called decay constant or 


radioactive constant. 


Face Tadi ivi 
never zero and it will be zero only at infinite tins 
Average orMean life: The atom ofa Tadioactive subst, isii ates 
constantly but which particular atom will dis: ‘stance disintegr: 
uncertain. Thus life span of every 
The atom which disintegrates e, ry shi rt 
Short life and others 
ean life o¢°, 28°eFtain the life of a 
it is represented by T,,. The average life is thus ra aoe ps is taken and 
ed as below a 


ve 
Ss 
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if tdn 
sum of lives of all atoms _ 9 1 
age life (T,,) = ‘Total number of atoms a « 
fa 
0 
_1 where, 2 = decay constant (disintegration constant). 
ale rement of radioactivity 
its of radioactivity— 
of 1g of pure radium is called curie; 
10" disintegration /second (decay / second) 
dioactive substance which gives 10° 


: The activity 
rie = 3-7 * 
; The amount of a rai 
ration pet second. 

_ 10° disintegration / second 


| Rutherford 
S.1. Unit) : It is defined as the amount of a radioactive 


which gives 1 disintegration per second. 

=1 disintegration / second (decay / second) 

icro rutherford equals one bacquerel mass. 

sured by aninstrument 


jou 

atherford 

gisintes! 
2 


adioactive substance is mea 


Geiger Muller Counter. 
Series: All the natural radioactive elements lie in the range 
of atomic numbers from Z=83 to Z=92. The nuclei of these elements are 
unstable and disintegrate by ejecting either an a-particle ora B-particle along 
with sometimes y-rays. The ejection of an a-particle lowers the mass number 
Aby 4, the atomic number Zby 2. The ejection of a p-particle has no effect 
‘on mass number but increases the atomic number by 1. The atomic number 


is the characteristic of an element and a change in it implies the formation 
of an atom of anew element. The new atom so formed is also radioactive 
and further disintegrates into so on. Thus a series of 
new radioactive elements is produced by successive disintegration until a 
stable element is obtained. Such a series is 
There are four important radioactive series - (UTAN) 
Uranium series, Thorium series, Actinium series and Neptunium 


series. 

Soddy-Fajan's group displacement laws : Every radioactive substance 
en a-particle or a -particle and oftensome y-rays- Theemission 
it radiations change the original nucleus (called parent nucleus) to a 

nucleus (called daughter nucleus). 
eee group displacement law states that the emission of one 
while the pacar the mass number by 4units and atomic number by 2 units, 
Proton and Beas of one fi-particle is caused by the decay of a neutron into 
number aes number in its emission is increased by 1 unit and mass 
and atomic Baits te ithe emission of y-rays donot affect the mass number 
State (high ener 1 but its emission changes the nucleus from an excited 
‘By state) to a less excited (lower energy state) state 


Radioactivi 
which is called 
Radioactive 
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Example? _particle p particle y-ray 


a particle ts emission emissi 

emission emission, p22 > Rae —— 

Rai ig 87 ago 
more 


88 
3 k 
excited state excites, 
State 


; i adio isotope dating : Naturall ; 

Radione Lage he tes very useful in dating (estimating opt 
radioactive ise Thus the technique of detecting the amount or — 
enise isotope in the sample of the rock, dead plants or organism ae 
bio residue to estimate (measure) its actual (exact) age is called Ra done 


or radio isotope dating. le of a radio isot 
Carbon dating is one of the best example o isotope dating The 


idea of carbon dating was suggested by Prof. Libby a Nuclear physics 
of Chicago. Our atmosphere has a large number of stable isotopes. When 
cosmic rays strike these isotopes a number of race isotopes are produces 
One of these radio isotopes is carbon —14 (,C™) which is produced by the 
bombardment of atmospheric nitrogen with a high energy neutron. 

4 1 
Nie lo (ct +H’. 
Radio carbon (Cc) is unstable and decays (by emitting B-particle) into 


nitrogen which has a half life period of 5600 years. By measuring the ratio 
of the concentration of ~Ci* to C?? of an ancient organism like fossil, dead 
tree or plant one can measure (estimate) the exact age. 

The ages of non-living ancient geological substances like old rocks, earth 
etc are estimated by the use of uranium or its most suitable mineral pitch 
blende in which both uranium and thorium are found. This technique is 
called uranium dating. But for the most ancient geological rocks Potassium 
Argan dating technique is used. 

Applications of radio-isotopes : At present the radio-isotopes areused 

in every walk of our life. Some most important applications of these radio- 
isotopes are— 


1. The radio-isotopes are used in the form of tracer in medicines and by 
the Tracer technique tumours (unwanted growth of cells) in humat 
body are detected. 

2. The leakage in the pipe (tube) planted for the flow of underground 

; ea or oils are today detected by the use of radio-isotopes- 

‘ ie cancerous cells are destro 
be ed completely by the use ol 
at For example, cobalt-isotope (,,Co™) 4 today frequently 
in the therapy of cancer and in destroying brain tumours. The eleme" 


f radio- 


radium (Ra) h 3 ous 
Sas ) has been used for burning and destroying cancer 
4, The radio-isoto i «aye of 
pe (radio sodium) i residue 
unwanted circulatory system. DH Saget Be Sete ay 
5. 7 


The radio- s 
radio-phosphorus is used today in curing bone diseases 


en ee eee 
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adio-iodine ss Used so: etectanyysideietect appears inside the 


id gland 
jo-sodium is used to measure the speed of blood flow in the 


he radio-iron is used to detect the disease like anaemia, tuberculosi 

8 dother malnutrient diseases. J ons 
a 2 238) ; . 

The radio-uranium (.U ) is used to estimate the age of the earth. 


Mutation oceurs in plants and seeds with intense radioactive radiation, 
resulting in the development of new and improved plants. More 
effective insecticides have also been developed with the help of radio- 
jsotopes- 
Nuclear energy : Due to the nuclear transformation in any radioactive 
substance there is always a loss in mass which appears in the form of 
nuclear energy: Thus nuclear energy is produced by the simple conversion 
of lost mass into the energy by Einstein 's mass energy equivalent relation 
AE= ‘ame, where c = velocity of light in vacuum. 

There are two sources of nuclear energy ; 


10. 


(1) Nuclear Fission 

In 1939 two German scientists—Otto Hahn and Fritz Strassman 
discovered a strange and new type of nuclear reaction. They found that 
when Uranium nucleus (,,U 235) is bombarded with a slow neutron, the 
nucleus splits up into nearly two equal fragments with the release of some 
free neutrons and tremendous energy of about 200 MeV per ,,U 235 nucleus. 
Such a nuclear reaction was termed as nuclear fission. 

Thus the process (nuclear reaction) in which a heavy nucleus splits up 
into two nuclei of nearly comparable masses with tremendous release of 
energy and some free neutrons is called nuclear fission. Elements having a 
higher value of neutron to proton ratio are more likely to undergo fission. 


Neutron induced fission of uranium is represented as below : 
U2) — Ball + Kr? + 3,n! + 200 MeV. 


UJ eee a 2 (2 
(Slow neutron) (compound nucleus) 

The average number of neutrons released in a uranium atom fission is 2.5. 
These neutrons produced in nuclear fission under favourable circumstances 
cause further atoms of uranium to undergo fission and in turn emit more 
neutrons which will cause further fission explosion. Thus a chain reaction 
is established ina short time releasing enormous sum of energy. One gm of 
2U** evolves upon fission about 2 x 10” kilo-calorie of energy: 

Types of nuclear fission : Fission chain reaction is of two types, 
namely; 

1. Explosive or uncontrolled chain reaction. 

2. Controlled chain reaction. 
in ae or uncontrolled chain reaction = A nN ee 
Material mee neutrons keep on increasing till the whole § - 

consumed is called explosive or uncontrolled chain reac’ ion. 
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- 7 y 
a process (reaction) proceeds very qui ckly wi ‘ 
f fission energy ina very sho t e Ij 

di us amount Oo} y rt spa € lie 
fission is used in the manufacturing of atom bomb using (ot Ther % 
first atom bomb (nuclear bomb) was dropped on the tye ig iN 
Hiroshima and Nagasaki in August 1945 by USA durin, Sties OF jg “Th, 

These two industrial cities Hiroshima and Nagasaki coms 
by high explosion and radioactive fall out of a, B and tan 
2. Controlled chain reaction : A fission chain Teaction ie ; 


slowly without any explosion and in which the energy rele Py 
‘d any! 
& 


controlled is called controlled chain reaction. 

The nuclear reactor is a practical example of controlled cha: 
In the nuclear reactor the energy released through the fissic D Teactg 
generate the electricity. M is edt 
Basic components of a nuclear reactor 

(i) Nuclear fuels : The elements used to activate the controly 
in the nuclear reactors are called nuclear fuels. Some common ny . : 
are uranium isotopes — U 7°3, U 735, thorium isotope ~Th232 a ml 
isotope — Pu?” etc. Utoniun 

(ii) Moderators : Moderators are used to slow down fhsores 
neutrons. Heavy water, graphite, beryllium, bery]li oxide, comer 
liquids etc.‘are used as moderators. But heavy water is the b ‘ied 


i es| 
because of its very small cross section and larger slowing re 
capacity. power 


Such 


orig 
ly deg 


eam ee Protective arrangement : In the nuclear reactor lig 
aio Sevier Pe pating: radiations like y-rays, in addition to neutrons 3* te 
around a + = These radiations Pose danger to the technicians ion 4 
the form aoe or. Hence a reactor is always surrounded by a thick shielt 
these radiations and octal Many metres thick (lined with lead) 09% 
~ . _ ;acent 

Nixes saan, Prevent them from leaking out into the adjac® , ti 

ctors i ia: ‘ ‘ ew 
Was builtby an Italia India : The first nuclear reactor in all over thet h 


at USA in’ 1949.7, Clear physicist Enrico Fermi in Chicag® un i 


Tromb *<. In India the first nucl x was builtin, 
rt k containing h sy imming pool ceaitor with U 235 rods h oe ie 

: ie ming e 3 
Purnima and R5 ivy water. Other nuclear reactors are Cerus 4, 


at Trombay, 


a ee ee ee Cae 
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11) Nuclear Fusion : The process of — 

res ( . combinin, . 

igh) g heavy nucleus with tremendous release of ch light nuclei to form 

4 ns fusion. fae i S known as nuclear 

\, lar to fission, in fusion an 

qe Simil appearance of 

I ¢ takes place pericely te reactants an, Product and this eee Girference 

: transforms into Cate energy by Einstein's race eee difference 

i, gelation; AF~ Ame Also like nuclear fission, in fusions hte aataivalence 

ve hydrogen, deutron, tritium and helium etc are involv, a S typieet such as 
, fusion reaction occuring in sun is 8iven as below : ot. A typical nuclear 

1 
&. \H! + ,H'+ Hl + 1H! — ,He* + 2e* +. 24.7 Mey, | 
nee The main difficulty in carryin, 


mass of high densi 
‘my and itis called plasma. At present the plasma is now Ae as fui qe. 


aia of matter. The fusion is the source of stellar energy (energy released by sun 

mn and other stars). Sun is radiating energy at a rate of about 10° Joule/second 

t and thus losing about 4 = 10° tonnes of matter/second. Owing to very large 
mass (nearly 10*° kg) sun will continue to exist for several billion years, 


mH The hydrogen bomb is a practical example of the nuclear fusion. The 
‘ent hydrogen bomb is about 1000 times more powerful than the atom bomb of 
the same mass which is based on nuclear fission. The essential conditions for the 


ty operation of hydrogen bomb are extremely high temperature and pressure | 
es required for the fusion to start. Once started, the fusion itself ainsi the i 
temperature to keep the process going on and for this purpose the atom bomb 
is used as a primer. By exploding the atom bomb the high temperature and 
high pressure is achieved which is necessarily required for the successful 
gs working of the hydrogen bomb. i 


5. Electronic theory of valency & Chemical bonding 


Electronic theory of valency : This theory of valency is based the 
electronic structures of the elements and hence it is called electronic theory 
of valency. According to this theory, inert gases like Neon (Ne), Argon (Ar), \ 
Krepton (Kr), Xenon (Xe) and Redon (Rn) except Helium (He) do not exhibit 
valency because they contain a set of eight electrons called octet and their 
3 valencies are said to be zero. This makes theirelectronicstructures very stable 
e and do not take part in any chemical reaction. That's why also inert gases are 
found to be in free state and these are monoatomic. Helium (He) ee H 
two electrons in the first orbit of its atom. Hence its first orbit is Baines HI 
filled up and its structure is therefore also very stable. Cone They i 
8ases atoms have highest ionization potential than all other See a aie { 
‘ave zero electron affinity. Hence, they exhibit no tendency to | 
Or share electrons and do not generally exhibit valency. 
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an See heir electronic struct, = in th 
‘ ir atoms. Hence the’ ; tures are | 
t orbit of their ses. As result of this, they exhibit a pe 
: ofg-electrons (Octet) in their outermost ort 
g electrons and thus they exhibit valency 


However, other ele 
outermos , 
stable than those of iner! 
tendency to complete a en 
losing or gaining or shar! 


nea > Nat +e! = valency of Na=1 
(i) Na 
(2, 8) 

(ii) ae >» Mg*? + 2e7! = valency of Mg =2 
ii) Mg 

oe a : 1-1 = valency of Cl=1 
iii 7) +e1 cri=v 
ie see (2, 8, 8) 
(iv) ° 8) + 2e1——» O7 = valency of O=2 

2,6 (2, 8) 


Ions : The electrified or electrically charged atoms Or a group of atoms 
is called ions. Examples ; Na*, Mg**, CO, CI", $0, ete. 

There are two types of ions— Cations and Anions. 

Cations : The ions which have positive charges are called Cations, 
Examples ; Na*, Mg**, Al*** etc. 

Almost all metallic elements are cations, while H* and NH,* cations are 
made from non-metals. When one or more electrons are ejected from the 
atom then cations are formed. 

Anions : The ions which have negative charges are called anions, 


Examples ; Cl", O--, so, CO,~ etc. Almost all non-metallic elements are 
anions. 


Generally, the atoms of metallicele; 
form cations and so these are called ele 


which implies - capability. Thus the ca. 
of the atoms of the elements to each oth 


valency, and it is equal to the number 
valency of an element depends on the 


Example most orbit of the atom 
) Nagi)» nary on 

28,1 (2, 8) e": Thus valency of sodium = 1 
ii) 0(8) +264 02 

2,6 @ 8) ieee valency of oxygen = 2 


Chemical bonding : The bindin 
the molecule to maintain a mutual at 
Seometrical shape is called 


yf 
8 force of the constituents atoms ° 


 fmic order and a definite but specific 
chemical bonding. 


by CamScanner 


Chemistry 


reofchemical bonding: Threare they 
ectrovalent O} ing, covalent bonding and cor micalbondin, = 
nding: nd Co-ordinate covalent 


ele’ ‘ i lect: 
2 ay that ions obtained after electron transfer ene Place in such 
Onfiguration of 
an 


inert gS elec! 
Example: Na + Cl—-» Na+ 
cr 
Here, one ae ee b = @ 8 
ere, = y sodium and 

both Na* and Cl completed Octet and thus sodium prdhlorice and 
compound is formed. le (NaCl) or ionic 

Characteristics of electrovalent compounds: Th ; 
' 8toyp whose molecules are bounded by electrovalent (lord por aa fa 
2 wy electrovalent (ionic) compounds. The examples of these coi aH alee 
NaCl, MgCl, CaO etc. and these have following charaetenstice pee 
(i) These compounds have high m.p. and b.p. because of the presence 


(NaCl) 


Calleg % of strong intermolecular forces of attraction in their solid states. 
. (ii) These compounds are non-volatile because of their high m.p. and 
tae bp. i 
4 tj 
On, (iii) These compounds are generally soluble in water because they 


Ected fron 
from generally ionise in water, ions become heavily hydrated and they disappear 
in the intermolecular spaces of water molecules and dissolve. 


ee atin (iv) In aqueous solution they get ionised like following ; 

a | NaCl water, Na+ Cl (two ions) 

toed K,SO, water, 2K°SO,-~ (four ions) 

rile theabe (v) These compounds in the solid state are made of the oppositely 
nanionsst charged ions but the ions are held together by the stronger electrostatical 


forces of attraction. Hence the ions are not mobile and thus ionic compounds 
a are bad conductor of electricity in solid state. But their aqueous solutions 
ord 1 are good conductors of electricity, because the ions become mobile in the 


sombinest solution. 


othente (vi) The fused state of these electrovalent (ionic) compounds are also 
r toate good conductor of electricity, because ions become mobile and they can 
then! carry electricity across the fused mass. Thus electrovalent compounds are 
ands ae good electrolytes in the aqueous solutions and in fused state. 


(vii) These electrovalent compounds are insoluble in organic solvents, 


because the organic solvents are covalent compounds. 
(viii) When a large number of molecules of an el ‘ 
compound join to form a crystal, the unit cell of the crystal has a 
shape, 
Covalent bonding : The bond formed b 
ot ' electrons between two atoms in which atoms for 
o Such a way that formed molecules achieve a perm: 
it of the inert gas, is called covalent bonding. 


lectrovalent (ionic) 
definite 


ing of the 

the result of the sharing of 
: m the chemical bonding in 
anent electronic structure 
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v 


nee apair ofelectronis produced by electrons Shari 
i 


i TING in 
en atoms then a single Covalent bony ahyg 
molecule by two hydro OSH Hee MS font 
, airs of electron are produced by sharin, 6 
(ii) = teeta 4 by two oxygen atoms then a double 
an oxy 
formed. x 2, —_ 
aso D9 


x 


f el 
Covalent tee 


Sate 


3 lectron are produced bythe shari 
iii) When three pairs of e : : _— 
P ye hates molecule by three nitrogen atoms then a triple cals 
na 
are formed. 7 . _ 
: nS Ni> N=wN 
(ca) 
isti ds : 
cteristics of covalent compoun ; ; 

aalavehet compounds are found either in the st, 
or in the form of volatile solid. 

(ii) These compounds have low m.p. and b; 
intermolecular forces among the atoms with compai 
(ionic) compounds. 


ate Of Bas or lg 


P- because of 


5 Weal 
Tison tothe Clectrovalen 


(iii) The covalent compounds are insoluble in 
organic solvents. 


(iv) The covalent compounds in the liquified state or in the form ofits 
solution are bad conductor of electricity because in these States they dont 
produce any ions. But covalent compounds like HCI, NH, etc in the fomoj 
their aqueous solution conduct electricity because of the Presence of ions. 

(v) All covalent compounds exist in their molecular forms and thee 


compounds take part very slowly in the chemical reactions with another 
covalent compounds. 


water but Soluble in 


Example : In H, (H— H), 

the covalency of oxygen is 2, 
Co-ordinate covalentbon, 

of electrons are obtained by o 
the atom which supplies elect; 
takes such Pair of electrons j, 
by the donor atom is called sg; 
Usually Co-ordinate coy 

ere a Convention is follo 
donor atom and a~ve cha 


the covalency of hydrogen is 1, inO, (0=0) 
a CH, the covalency of carbon is 4. 
ding : In co-ordinate covalent bondingtep 
nly through single atom and in this man 
tons pair is called donor and the eS 

's called acceptor. The electrons paif 
inglton pair. 7 
alent bonding is represented by an ne if 
wed in which a +ve charge (5°) is 8! 


(} 


Ex, Tge (S) on the acceptor atom. niu io 
(NH o, als : To form ions like carbonate ion (co), amm 
: amet examples of co-ordinate covalent bonding: i 


e 


» 
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_ o¢ electron : The pair of electrons which doesn't tak i 
one pair cess of electrons in covalent bonding is called inne Leh BE 


arin’ 
seco" H H 
on | 
a _ or H — N: Lone pair of electron 
ox | 
n H 
jously in ammonia (NH,), nitrogen atom has a pair of electrons which 
ort take part in sharing. 
compound having bo’ ionic and covalent bondings : There are 
tain chemical compounds which have both ionic as well as covalent 
cl 


ponding: e c ‘ 
: The chemical compounds like sodium hydroxide (NaOH), 


Examples ae 
pvdrogen cyanide (HCN), Sulphuric acid (H,SO,), calcium carbonate 
C CO) etc. have both ionic and covalent bondings. 

Covalent compounds and their shapes : 
Covalent compounds Geometrical shape Angle of bonding 
Carbon dioxide collinear 180° 
Water angular 104.5° (105°) 
Ammonia pyramid 109° 
Methane tetrahedral 109°28’ 
Ethelyne planar 120° 
Acetelyne collinear 180° 
Carbon tetrachloride tetrahederal 109°28’ 
Phosphorus pentachloride triangular bipyramid 120°90° 
Sulphur hexachloride octahedron 90° 
Hydrogen sulphide angular 92° 
Sulphur dioxide angular 119.5° 
Phosphine pyramid 107.5° 
Cupromonium ion squared coplanar 90° 


6. Oxidation - Reduction 
Oxidation: The oxidation is a chemical process in which either the ratio 
of electronegative atoms or radicals of an element or a compound increases 
or the ratio of electropositive atoms or radicals of the element or compound 
decreases. 
Example : 2Mg + O, —> 2MgO, c+0,—+CO,, 
2H, +O, —> 2H,O, 2FeCl, + Cl, —> 2FeCl,- 
. antstion : The reduction is a chemical process in which either the ratio 
orthe apositive atoms or radicals of an element or a compound increases 
sa atio of electronegative atoms or radicals of the element or compound 
eases, 
Exa: : 
mple : Cl, + H,S —> 2HCI +S. 
2FeCl, + H, —> 2FeCl, + 2HCI. 


finition of oxidation and reduction on the basi of ig. 
Sage tion : The oxidation is a chemical process in Which wt the, 
angel increase or negative charges decrease on the ions, “ther Pris 
c 
az Example : FeCl, — FeCl, as _ ‘ 
=> Fett +Ch+Cl—> Fe*™**++Cra cp +Cr, 
ion is a chemical process in whj 
tion : The reduction is ac T which ¢; 
rps dees sgn caters on ect ig 
Example : SnCl, —> SnCl,. 
=>  Sn**** + 4Cl->- —> Sn** + 2CI-. 
Definition of oxidation and reduction on th 
theory: . . , 

Oxidation : The oxidation is a chemical process in which atoms oy: 
transform themselves by lossing one or more electrons and ultimately "ons 
to a high electropositive state or a low electronegative state. Om, 

Example: 2Mg + O, —> 2Mg** O7 

2FeCl, + Cl, —> 2FeCl, 
(Fe? +2Cl") — (Fe*** + 3C1-) 

Reduction : The reduction is a chemical Process in which 
transform themselves by gaining one or more electrons and ul 
to a low electropositive state or a high electronegative state, 

Example : 2Na + Cl, ——» 2NaCl. 

Oxidising and Reducin, 


© basis of el 
nic 


le 


atoms or ions 
timately come 


8 agents : The substance in which reduction 
gent, while the substance in which oxidation 


gent. Thus the oxidising agent is a substance 
which gains electron, while the reducing agent is a substance which loses 
electron. 


Example : The element or compounds like Oxygen (O,), Ozone (0) 
Hydrogen peroxide (H,O. 


2) Nitric acid (HNO,), Potassium permangre 
(KMnO,), Potassium dichromate (K,Cr,0,), Lead oxide (PbO,) ete at 
oxidising agents, while the elements or compounds like hydrogen (Hi) 
hydrogen sulphide (HS), Carbon monoxide (CO), Sulphur dioxide (60) 
Carbon (C), Hydradiode acid (HI), Stanous chloride (SnCl,) etc. are reducing 
agents, ; 

The dual nature (Oxidisin 
substance : There are certain sg 
agent as well as a re 


her 
__ Examples : The compounds like Hydrogen sulphide (HS): oud 
dioxide (SO,), nitrous acid (HNO.) ete are used as both oxidising 
and reducing agent. = . 
Oxidation Number 
which indicates the 
element. 
Characteristics : 


7 the 
& agent as well as reducing agent) of 


z idising 
ubstances which behave like an oxidisi 
ducing agent. 


? The o: 


a 
degree 


; j¢ a numb 
xidation number of an element is a by he 
°F oxidation or reduction suffered 


| because of lack of 
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«gel 
ate i 
ae all elements in the elemental st 
oxidation or Teductian 


jdation number of elements in the follo = 
ne Fe Ag Au wi98 molecu 
é Ss es is ze, 
Ne 6. a 6 4 & a ~ 
: : 0 0 0 a 2 
The oxidation number of an element in a com 2 
(ii 1 Fet3C]-1 Penne Sea to 
gene Jes: Na*1Cl", FeCl", Cu*? cI”. 
Ex ‘ umber of a metal i iti 
: “gation 1 1S POsitive, i 
oxida » While 
mie ina nnn that of a non-metal 
nel of oxidation numbers of al] i 
#" ii) The sum stems ing i 
ante : NaCl Na=+1 Molecule is zero, 
Ex ci=-1 | Sum=o 
Ca, (PO,), 3Ca=2x3=6 
2P=2x5=10 


Sum =0 


80 = 8 x (-2) =~ 16 


facompound containstwonon-metals, thenthe moreelectronegati 
isassigned anegative oxidation number and the less sledrcnseative 


jement i ext preety 
‘ment is assigned a positive oxidation number. 


(iv) 


gxamples: SO,  20=2x(-2)=~4 
S=+4 Sum =0 
hi OF 
PC P=+5 
5Cl=5 x (-1)=-5 [sumo 
pe a 
(v) The sum of oxidation numbers of all atoms in an ion is equal to the 
charges of the ion. 
Examples: ion FeS,? 2S =2 x (-2)=-4 
Fe=+2 Sum =—2 


(vi) The oxidation number of oxygen in a peroxide is equal to - 1. 
Example: H,O, 2H=2x1=2 
20 = 2 (-1)=-2 
Inall chemical compounds oxygen has an oxidation number — 2 but in 
metal peroxides it has an oxidation number equal to — 1. 

Bplanation of Oxidation, reduction onthe basis of oxidation number : 
oo is a chemical process in which the value of the 
nWhi T of the atom is increased while the reduction is a chemical Le 

ich the value of the oxidation number of the atom is decreased. 


Sum =0 


8 0 
auple F, + 2HCI*! ——» FeCl,"? + Hy. 
to 4 i obviously the oxidationnumberofiron (Fe)hasbee! 
tom? while the oxidation number of hydrogen (H,) has — 
2 0. Thus in the above chemical reaction there is - io CH): 
"in iron (Fe) and an occurrence of reduction in hydrog' 2 


increased from 
been decreased 
nce of 


idatig 
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Here we can also define oxidisi 
e si 
following ways ; ing agent and reducing 
The oxidising agent is that subst. “Bene 
4 ; fance which j, in 
ora of the snoter substance, while the redctneates t] be 
which dee idati i bs 
creases the oxidation number of the another sue: that suptn 
aN 
ve 


Bent 


This concludes that the substance whi an 
S s ose oxidat: ice, 
that becomes oxidised and it isa reducing agen Number j, 
oxidation number decreases that becomes reduced and tan 

itis an, ™ 

Oxid; 


agent. 
7. Acid, Base and Salt 
Old Concept of Acid: 
Acid : An acid is a compound which contai: 
atom or atoms, a part or whole of which can be plate AY drop, 
ANS Of am 
etal 


or a positive radical. 
Examples : HCl, HNO,, H,SO, ete. are acids because the 
Y Contain 


replaceable hydrogen atom or atoms. 


Characteristic properties : 


(i) Acids taste sour. 
(ii) Acids turn blue litmus and methyl orange red. 


(iii) Acids react with base and alkali to form salt and water. 
HCl + NaOH ——> NaCl + H,O. 
(Acid) (Base) (Salt) (Water) 
(iv) Acids (strong) like HCI, HNO, H,SO, etc are good conductors 
electricity in their aqueous solutions. 
(v) Acids liberate H, gas from metals. 
(vi) Acids liberate CO, from carbonate, brown fumesof NO, fromnitrit, 


SO, from sulphite and H,S from sulphide. 


Modern concepts of Acids 
(i) Arthenius's Ionic theory : According to this theory acid is the 
substance which provides hydrogen ion (H*) on dissolving in water. 
Examples : HCl + H,O (water) = H*+Cl. 
H,SO, + H,O (water) = 2H’ + SO,~. 
(ii) Bronsted and Lowry theory : According to this theory acid isthe 
substance which provides proton to another substance. 00 
Examples: HNO, = H*+NO,. — CH,COOH = Ht +CHO 
(iii) Lewis's electronic theory : According to this theory acid 
substance (molecule, ion or radical) which ha 


pair of electrons. 
Examples : 


— [ca Ds 


0. c 
Pg! ue 
(Lewis Acid) Normally all cations 4 
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(Dy Oxy Acids : The acids which have h 
alled oxy acids. Ydrogen and ox 
. Examples : The acids like H,SO,, 14 Y8EN both are 
2a 3PO,, HNO. 
acids. 3 


ichh 
jg absent are called hydra acids. ave hydro; 


Examples : The acids like HCl, HBr, 
acids. 

Uses of Acids : (i) Uses of sulp' 
is used in petroleum exploration, 
of explosives, in the preparation 
construction of accumulated batteries. 

(ii) Uses of nitric acid (HNO,):Theacid i . 
and manufacturing of medicines, drugs sic = alg , She Preparation 
photography, in the preparation of explosives and in the a So used in 
aquaregia. HNO, is also used in laboratory as a reagent. PEPRTHON BY 

(iii) Uses of hydrochloric acid (HCI): The acid HClis used asa 
in the laboratory, in the Preparation of aquaregia and in the manariencine 
of dyes, colour and drugs ete. NS 

(iv) Uses of Acetic acid (CH,COOH) : This acid is used as solvent, 
used in the preparation of vinegar, in the Preparation of acetone and in the 
processing of sour food stuffs etc. 


(v) Uses of Formicacid (HCOOH): Thisacidisused inthe manufacturing 
of insecticides, as a preservator of green fruits, in the processing of rubber, 


huric acid (1,80) : The acid 


in leather industries etc. 


(vi) Uses of Oxallic acid (HOOC—COOH) : This acid is used in 
photography, in the colouration and printing of the cloths, in the bleaching 
of leather, in removing ink spot from the cloth. 

(vii) Uses of benzoic acid (C,H,COOH) : This acid is used as a 
Pperservator of medicines and food stuffs. 

(viii) Uses of Citric acid (C,H,0O,) : This acid is used in washing metals, 


in the processing of food stuffs and drugs, in cloth industries etc. 
Old Concept of Base 


Base : Bases are the compounds of metals or the radicals of the metallic 
Tesemblance, which react with acids and form salt and water. Basically bases 
are the oxides and hydroxides of metals. 


Examples : The c tc. are the 
ip 2 compounds like Na,O, Na,OH, KOH, MgO etc. 
bases, 


j. etals 
The oxides and hydroxides of alkali metals and alkaline earth m¢ 


et re weak 
are strong bases, while oxides and hydroxides of other metals a) 
bases. 


4 The water calihia hanna ara called alkalies. 
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Modern concepts of Base 


() Arrhenius's Ionic Theory : According to this the 
substance whose aqueous solution Provides hydroxide ion (oy base i 
Examples : NaOH + H,O (water) = Nat (aq) + OF (g a a 
NH,OH + H,O (water) = NH, (aq) + On 
(11) Bronsted Lowry theory: According to this theory base ni 
which accepts proton from another substance. ASUbsta, 
Examples: H' + OH- = H,O 
H’ + CH,COO™ = CH,COOH (Acetic 
(II) Lewis's electronic theory : Accordin, 
substance (molecule, ion or radical) which has a 
Pair of electrons. 
Example : 


acid) 
'& to this theo, 


tendency to Provi, es i 


(Lewis Base) 

Characteristics : 
(i) Bases are bitter in taste and 
(ii) Bases turn red litmus blue a! 
(iii) Bases react with acids and 


(iv) Strong bases like Na. 
of electricity 


electrolyte. 


heir solutions are soapy in touch, 
nd turn methyl orange yellow, 
form salt and water. 


50, NaOH, K,O, KOH ete. are 800d conductors 
in aqueous solution and fused state hence these are good 
(v) The oil and sul 

(vi) Bases like oxi 
dissolve in acids 


Phur dissolve in bases. 


ides and hydroxides of Zn, Al, Sn, 
as well as in hot concentrated NaOH and KOH solutions 
which are called amphoteric. 


Types of Bases : 
Wi 1 


Mater soluble bases : The bases soluble in water is called alkali. The 
bases like NaOH, KOH, Ca(OH), NH,OH etc. are examples of alkali. 
) Water insoluble bas. 


: The bases insoluble in water like Cu0, 
20 BaO, Fe(OH), ete. react with aci 


A 
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+) Uses of Potassium hydroxide (KOH; 
Git) reagent in the laboratory, in the p 
ysed —< the gases like CO, and SO, etc. 
sor Uses of Calcium oxide (CaO) : The base CaO is used in the form of 
is of the under construction houses, in the Manufacturing of caustic 
concn OH), in the production of bleaching Powder etc, 
soda ) Uses of magnesium hydroxide [Mg (OH). 
“ removing acidity from human body, 
usr poisoning, in sugar industries etc. 
aci (wi) Uses of magnesium oxide (MgO) : 
pplement of rubber, in the manufacturing of 
su 


Salt : A salt is a compound formed by partial or complete replacement 
the replaceable hydrogen atom or atoms Present in an acid molecule by 
one of a metal or a radical which acts like a metal. 


Examples : HCl + NaOH ——» NaCl (Salt) + H,0. 
HNO, + KOH ——> KNO, (Salt) + H,O. 


) : The base (alkali) KOH is 


roduction of soft soap, as an 


( 21: The base Mg(OH), is 
in the form of Antid 


lote due to 


The base MgO is used as 
drugs etc. 


H,SO, + NH,OH ——> NH,HSO, (Salt) + H,O. 
Classification of salts : 


(i) Normal Salt : A normal salt is a salt formed by the complete 
replacement of replaceable hydrogen atoms from anacid molecule by means 
of a metal or a group of elements acting like a metal. 

Examples : The compounds like KCI, NaCl, FeSO ys Na,SO, ae FeCl, etcare 
normal salts. Obviously a normal salt doesn't contain replaceable H-atom 
in its molecule. 

(ii) Acid Salt: An acid salt is that which contains one or more replaceable 
hydrogen atoms in its molecule and is formed by a partial replacement 


of H-atoms present in an acid molecule by means of a metal or a positive 
radical. 


Examples : The compounds like NaHSO,, NaHCO,, KHCO,, NaH,PO a 
etc are acid salts. 

(iii) Basic Salt : A salt which contains O?- 
is called basic salt. 


Examples : The compounds like Mg(OH)Cl, [Mg(OH), . MgCO,], 
[Cu(OH), - CuCO,] etc are basic salts. 
(iv) Acidic Salt : A normal salt which is formed by the neutralisation 


of a strong acid and a weak base is called acidic salt because its aqueous 
Solution turns blue litmus red. 


Examples : The compounds like FeCl, ZnCl, HgCL, Fe, (SO,),, HgSO, 
ete are acidic salts. 


(v) Alkaline Salt : Normal salts which are formed by the neutralisation 
Of aweak 


solar acid and strong base are called alkaline salts because their aqueous 
Utions turn red litmus blue. 


Na Examples : The compounds like Na,CO,, CH,COONa, Na,C.O,, 
27497, 10 H,O etc are alkaline salts. 


or OH” group in its molecule 
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F Salt : Normal salts are those which dine 
DD ieee a strong acid anda ea rae are calle bt by i 
se their aqueous solutions are neutral to the itmus, al prs 
— : The compounds like NaCl, KCl, K,So, Nano, . 
KCIO, ete. are neutral salts. Cb, 
(vii) Double Salt : A double salt is a mitre of two ae ~ 
dissolution in water gives two types of metal ions. és 
Examples : The compounds a ee Ik, At ~ 
24 HO], Mohr's salt [FeSO, . NG 2 , HO], Ferric Aly,’ ies 
(SO,), . 24 H,O] etc are double salts. . 
(viii) Complex Salt: Acomplex saltisa salt which containsa¢ 
or complex neutral molecule in which there isa central metal io 
by a number of neutral molecules or negative ions, 


OMPlex ion 
mn SUrTOUNdeg 

Examples : The compounds like potassium ferrocyanide (K[Fe(cy) " 
potassium argento cyanide (K [Ag(CN),]), tetra amino CUPriC sutphe 
({Cu(NH,),]SO,) etc. are complex salts. 

Uses of Salts : 

(i) Uses of Sodium chloride (NaCl) : This is an ordinary salt a 
frequently in human food stuffs, as a Preserver of dress chicken, 
and fish, in the manufacturing of various chemical compounds etc, 

(ii) Uses of Sodium bicarbonate (NaHCO,) : This is used 
powder in the kitchens, in removing acidity from human b 
extinguisher devices etc. 

ii) Uses of Sodium carbonate (Na,CO,.1 0 H,O) : This is used as caustic 
soda, in the dry cleaning of clothes, in the manufacturing of glasses, in 

in the manufacturing of various chemical 


Nd useq 
Mutton 


asa baking 
ody, in fire 


(iv) Uses of Potassium nitrate (KNO,) : In the production of gun 
powder, in the manufacturing of core components of the fire crackers, in 
glass industry, in the Production of fertilizers etc. 


(v) Uses of Copper sulphate (CuSO,5H,O) : This is used frequently 


as insecticides, in electroplating, in the colouration and printing, in the 
Purification of copper etc. 


280,. Al, (SO,),.24H,O] : Thisis frequent! 
7, in the manufacturing of drugs, asa colour 
eather industries etc. 


re 
N salts of strong acids and strong bases 4 


Hydrolysis of Salts : Whe: ith 
in water, they simply ionize in the solution but do not react! 


dissolved 


gq jthough, when a salt of strong base and weak acid or weak - 
and strong acid is dissolved in water, it reacts with water to produce 


es > «¢ called 
original acid and base fr. i -<-processis call 
hydrolysis of Mie om which the salt was formed. This pro 
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. The pH value of a substance i 

value=. as ice is a nu : i 

ya the acidity and basicity of the substance. The — oe simply 
pre "ically equal to the logarithm of the inverse of the eee pee 
. a m 
oo centration . 


1 
hus; P= 18 [il 
e of a substance lies between 0 to 14. If the solution of the 


=— log [H*] 


The pH valu 
_ypstance has its pH value less than 7 then the substance is acidic but if its 
“value is more than 7 then the substance is alkaline (basic) while if pH 
Pe js exactly 7 then the substance is neutral. Thus various substances like 
‘cohol, sugar, pulp-paper etc have various pH values which are frequently 
used in industries. 
pHvalues of some ordinarily used substances : 
substances pH values Substances pH values 
Lemon 2.2-24 Vingear 24-3.4 
Wine 2.8 —3.8 Tomato juice 4.0-4.4 
Bear 4-5 Coffee 45-55 
Human urine 5.57.5 Pure water 7 
Human blood 73-75 Milk 6.4-6.6 


sists changing in pH value 


: The solution which re: 
of the 


Buffer Solution 
without disturbing the original acidity and alkalinity (basicity) 
solution is called buffer solution. The solution of sodium acetate and acetic 
acid is an example of a buffer solution. The solution in which buffer solution 
is accommodated that works like an extremely weak acid. 

8. Chemical Symbol, Formula and Equation 

Chemical Symbol : The complete name of an element is expressed 
in short by a letter or a group of letters, this is called chemical symbol. 
In chemistry the chemical symbols of the elements were developed and 
propounded by Berzelius in 1811. 

Generally the first letter ofthe corresponding eleme! 
or German name is a chemical symbol. 


nt of English, French, 


Some elements and their symbols : 
Elements Symbols Elements Symbols 
Hydrogen H Barium Ba 
Nitrogen N Calcium Ca 
Bromine Br Fluorine F 
Manganese Mn Carbon C 
Magnesium Mg Oxygen o 
— a Phosphorus . 
uth Bi Molybdenum Mo 
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Some elements whose symbols are based Upon their 


é Latin Nam, 
Common Name of the Latin Name of the Symbo}, e: 
elements corresponding elements 
Sodium Natrium Na 
Copper Cuprum Cu 
Potassium Kalium K 
Silver Argentum rv 
Iron Ferrum Fe 
Gold Aurum ke 

Chemical formula : The group of symbols through which the mol 
of an element or a compound is expressed in short is called chem’ 
formula. cal 

Normally chemical formulae are of three types : 

() Molecular formula: The formula throu: gh which the actual Dumber of 
atoms present in the element or compound are exhibited is called Molecula, 
formula. 

Examples : The element hydrogen has two atoms in its Molecule, 5 
its molecular formula is H,, Similarly in a molecule of water there are tin 
hydrogen atoms and one oxygen atom, so its molecular formula is HO. 


Gi) Emperical formula: The formula through which the simplest ratio 


Present in the compound are exhibited is called 
emperical formula. 


Examples : The organic compound ethane (Cc. 
formula CH,, while acetelyne (C,H) and benze 
emperical formula CH. 

(ii) Structural formula: The formula tl 
the atoms of the element in the compoun 
formula. 

Examples : 

H,O—>o — y, 
| 


‘2H,) has its emperical 
ne (C,H) have same 


hrough which the arrangementof 
id are exhibited is called structural 


NH,» H—N—H 


| 
H H 
H 
| HUH 
CH,—> H—c—H, Ch . eSc 
] H H 
H 
Relationship between €mperical and molecular formula The 
molecular formula of a chemical substance is the simple multiplier of i 
emperical formula, 


Thus; n= Mole: 
where n= 1, 2,3 
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s; the burning of carbon in oxygen and t fo 
bya chemical equation given as be! 
c+0,—~> COo,, 
Thermochemical Equation : The chemical e 
i d alongwith i 
_. peat energy #5 exPressee’ a’ongwith corresponding chemi , 
. Wied thermochemical equation. In the chemical Lex 
free enerByY is represented by + sign, while absorbed energy is re; ra 
~ sign. Also the chemical Teaction in which free energy Seay 
called exothermic reaction, awhile energy absorbed in the reaction is call 4 
endothermic reaction. The formation of ammonia (NH,) by the chemical 
reaction of nitrogen (N,) and hydrogen (H,) is an exothermic reaction. 
N, + 3H, — 2NH, + 22.5k cal. 

The formation of nitric oxide (NO) by the chemical reaction of nitrogen 

(N) and oxygen (O,) is an endothermic reaction. 
N, + O, = 2NO - 43.6 kcal. 

Ionic Equation : The chemical reaction in which actual atoms and ions 
are exhibited in the real form of an equation is called ionic equation. 

Example : The ionic equation between zinc (Zn) and dil. sulphuric acid 
(dil. H,SO,) can be displayed as below ; 

Zn + 2H* ——> Zn** + H,. 
Similarly; Zn + Cu®* ——> Zn** + Cu. 


Thu 


‘© form carbondioxi 
ioxid 
- le can 


low; 


‘quation in which change 


9. Chemical reactions 

The process in which the atoms of the substance or substances are 
rearranged in such a way that the result of which another substance or 
substances are formed is called chemical reaction and it is expressed by 
the chemical equation. In other words, we can say that if one substance 
reacts with another substance or any substance reacts itself and form a new 
substance or substances then this activity is called chemical reaction. 

Example : If the mixture of hydrogen and oxygen is burnt out then the 
water is formed. 

2H, + o—— 2H,0. 

Thus the chemical reaction is a process of splitting of bonds and the 
formation of some other bonds among the atoms. Therefore a large amount 
of energy of various forms like heat energy, light energy, mechanical energy 
etc are produced in the chemical reactions. 

Examples of the chemical reactions in our daily life : There are various 
examples of chemical reactions in our daily life like the oxidation of the food- 
stuffs inside the human body, the respiration or breathing mechanism, the 
ripening process of fruits, to prepare wine by the process of fermentation 
of the fruits etc. 


Various types of chemical reactions : 

() Combination reaction : The chemical reaction in which two or more 
than two substances form a new substance (product) and the characterise 
of the new substance are quitely different from the original substances 


a 


(reactants). Also such reactions occur either among the Clem, 
Tea . ts 
o 


inds. 2 
gee : When magnesium is a i 82s then the why 
powder of the magnesium oxide (MgO) is formed. 

2Mg + O, ——> 2MgO. 

(ii) Decomposition reaction : The chemical reaction in Which 4 la 
chemical compound splits or decomposes into two or More Smaller chem Be 
compounds. The characteristics of the newly formed compounds ( rod, e 
are quitely different from the original compound (reactant), % s) 
decomposition reaction is the inverse of the combination Teaction, 

Example : When calcium carbonate (Caco,) is heated then cali 
oxide (CaO) and carbondioxide (CO,) are produced. * 

CaCO, ——> CaO + co,.t 

(iii) Displacement reaction : The chemical reaction in Which the atom 
of an element replaces the atom of another element from the compound ang 
forms anew compound and usually a more active element replaces another 
which is less active in the compound. 

Example :; When the pieces of zinc are mixed in the solution of Copper 
sulphate (CuSO, ), zinc replaces copper and zinc sulphate (Znso,) is formed 
and alongwith it copper is precipitated. 

Zn+ CuSO, —_ ZnSO, +Cu.] 

(iv) Double decomposition reaction : The chemical reaction in which 
two substances (reactants) do mutual transfer of their respective groupsand 
form two new chemical compounds. 

Example : When sodium sulphate (Na,SO,) reacts with barium chloride 
(BaCl,) then the white Precipitate of barium sulphate (BaSO,) and sodium 
chloride (NaCl) are obtained. 


Example : When the @queous solution of sodium hydroxide — 
reacts with the aqueous solution of hydrochloric acid (HCI) then sodi 
chloride (NaCl) and Water (H,O) are obtained. 


NaOH + Hc} ——~ NaCl + H.o. 
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(vid) ryote Ses Keaction ; The ¢ 
eak acid or weak base comes j 
pase in the partial form. 
0 
Example : By the hydrolysis of i 
hydroxide (NaOH) and carbonic aci Sodiu 
y Na,CO, + 2H,0 
(viii) Isomerisation reaction 
yeactionin which the atoms of the moleculecf action) ; 
(arranged) in such a way that mole Scom 
new compound are same. Thus 
intoanother isomerised compound j On of an i 
of isomerisation is found mostly 
Example : The isomerisation of am: is 
m 
urea (NH,CONH,). onium cyanate (NH, 


al reaction ; 
in the contact oe wee in w 
a 


im 
(HCO, anate (N 


q 2CONH,. 
(ix) Endothermic reaction : The chemic. 


absorbed is called an endothermic Teactio: 
Example 
oxygen. 


Mical reaction { % 
ct nin which heat is 


: To form nitric oxide (NO) by the combination of nitrogen and 


N, + O, ——> 2NO - 4322 kcal, 
(9) Exothermic reaction : The chemical 


reaction i i is 
we nin which heat is released 
Example : To form water (H,O) by the combination of hydrogen and 
oxygen. 


2H, + O, ——> 2H.O + 136.74 keal. 

(xi) Reversible reaction : The chemical reaction which proceeds in both 
directions is called reversible reaction. 

Example : When the water vapour is supplied on the red heated iron, 
then ferso-feric oxide (Fe,O,) and hydrogen are formed. 

Example : 3Fe + 4H,O = Fe,O, + 4H, 

(xii) Irreversible reaction : The chemical reaction which proceeds in 
only one direction is called irreversible reaction. 

Example: 2KCIO, ——» 2KCI + 30, ; 

NaOH + HCl ——> NaCl + H,O. 


10. Change in energy in chemical reactions 

The chemical reactions occur due to the difference in energy of reactants 
and products. In fact the reactants have more energy and take part in 
chemical reaction to achieve a more stable state (lowest energy). Sona - 0, 
ina chemical reaction the energy of the reactants is more than the energy 
the products, 

Activated Activation energy : Before i pen 
Teaction the as sie some extraneous energy from apes d 
tansformed themselves in a higher energy state, -— pyacoe gotos 
State or excited state. The extraneous energy by which the 

'Bher energy state is called activation energy: 


nvolving in a chemical 
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On the basis of activation energy and the change of ene: 
reactants and products, the chemical reactions are of two types. *een m 
(i) Exothermic reaction : The chemical reaction in which heat is 


is called an exothermic reaction. leas 
Examples : N, + 3H, ——> 2NH, + AE (Heat) 
C+0O,—> CO, + AE (Heat) 


(ii) Endothermic reaction : The chemical reaction in Which } 
absorbed is called an endothermic reaction. at jg 


0° 
Examples : N, +0, sr 2NO — AE (Heat) 


C +2S——»> CS, — AE (Heat) 

Bonding energy : The energy needed to break all the bonds of 
molecules of a substance of one mole and to transform all the Molecules ing 
the atoms is called bonding energy. In other words the mutual combinatis. 
of free atoms require some energy to form the bonds of the ™olecules 7» 
one mole substance is called bonding energy. The bonding energy of the 
substance is expressed in kilo Joule per mole. 


Thus the breaking of the bonds of the substance is an exothermic Teaction 
while the formation of the bonds is an endothermic reaction, : 


Heat of reaction : The energy released or absorbed after completing a 
chemical reaction is called heat of reaction. 


Example : 2H, +O, —» 2H,O + 483 k Joule. 


Examples : H, + 1/20,» H,O + 241.5 k Joule. 

Heat of combustion : The thermal energy obtained by burning a 
molecule of the substance in the oxygen gas is called heat of combustion. 

Example: C+ O, ——>» CO, + 395 k Joule. 

Photo chemistry and Photo chemical reaction : The branch of chemistry 
in which those chemical reactions are studied which are happened in the 
presence of sunlight is called Photo chemistry. 

The chemical reaction which activates by absorbing the sunlightiscalled 
a photo chemical reaction, 


Examples: H,+ ail Sunlight 2HCl 


sunlight 
a, Ss od 


(chlorine molecule) (chlorine atom) 


energy. 
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Metallic corrosion : The metallic corrosion ig 303 


vert themselves into the mixture o; 


ie 
com i * 
ee js continued until the metals is not to be co; 


Examples : (i) When an iron piece is left for a longer ti “stroyed. 
athena layer of brown colour around it is appeaivde ime in the moist 
al . . ie 
a er piece is left for a] ime i 
(ii) When a copp' is k Onger time i 
of faint green colour around it is appeared ee 


There are certain metals like platinum, 
rocess of metallic corrosion does not occur ai 


metals. 


air then a layer 


gold, silver etc in whi 
ich the 
ind such metalsare called novel 


usting of iron : The rusting of iron is an oxidation i = 
eee example of the metalliccorrosion. Inthe prendre 
the phenomenon of metallic corrosion takes place and consequently the 
mixture of ferric oxide (Fe,O,) and ferric hydroxide [Fe(OH),] a tab . 
loosened layers in brown colour which is called rusting of iron, Eee 
4Fe + 30, + 3H,O ——> FeO, * 2HFe(OH),. 

Galvanization : To avoid the rusting and for a longer life of the 
metallic bodies like of copper, iron etc. a thin layer of zinc is coated on 
such bodies which is called galvanization and metallic bodies are said to 
be galvanized. 

Thus by any way or means if the contact of air and moisture is removed 
from the metallic bodies then the process of metallic corrosion can not be 
occured and the rusting is stopped. Exactly this process is followed in the 
galvanization. 

11. Solution 

The homogeneous mixture of two or more substances in which at a 
constant temperature the relative amounts of the solute and solvent can 
change up to a definite limit is called solution. 

The solution of salt in water, the solution of sugar in water etc. are the 
examples of the solution. 

Characteristics : 


(i) The solution is a homogeneous mixture of two or more substances 
and in the solution the radius of the solute particles is less than 107 cm, 


that's why these particles can not be seen even through the microscope- 
__ ii) In the solution the solute and solvent particles diffuse to each other 
in such a way that they can not be distinguished. 
(iii) The solute particles presentin the solution can no! 
e bloting Paper. 
(iv) The solution is permanent and transparent. 
& Solute and Solvent : In a solution the substance Pease 
| ot is called solute, while the substance presents in berate 
led solvent. The solvent which has larger dielectric CO’ 


tbe filtered through 


sents in smaller 
amount is 
is a better 


CO —— 
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eee = 


solvent. The value of the dielectric constant for the water is is 
called Universal solvent. . 


Uses of solvents : 
(i) In the manufacturing of drugs. 
(ii) In the dry cleaning where solvents like benzene, Petrol g 


Te, So it 5 


used. te. ate 
(iii) In the manufacturing of perfumes, in colouration ete, 


(iv) Inthe processing of various types of food stuffs and in the pro, cy 
of various types of beverage. ion 
Classification of solutions : 

Types of solution Examples 
Solution of gas in gas Air, mixture of gases. 


Solution of liquid in Solution of gases like Br, CO, NH, etc in Wate 
gas cloud, mist, fog etc. 


Solution of solid in gas Solution of iodine in air, smoke etc. 


Solution of gas in Solution of CO, in water (HO), solution of Hc] Bas 

liquid in benzene (Cy ) etc. 

Solution of liquid in Solution of alcohol in water, solution of bromine in 

liquid carbon disulphide, solution of H,SO, in water etc 

Solution of solid in Solution of sugar in water, solution of iodine in 

liquid carbon tetrachloride, solution of lead in mercury, 
starch, gel, protein etc. 

Solution of gas in solid Solution of hydrogen in Palledium metal, solution 
of camphor in air etc. 


Solution of liquid in Solution of mercury in thalium, solution of water 


solid in sugar, solution of water in salt etc. 
Solution of solid in Zincin copper, tin in copper, aluminium in copper, 
solid solution (alloys) of zinc and nickel in copper. 


4 Saturated, Unsaturated and Super saturated solution : The solution in 
which the maximum amount of the solute is dissolved at a fixed temperature 
is called saturated solution. 


The solution in which some more amount of the solute can be dissolved 
ata fixed temperature is called unsaturated solution. 

Butifthe temperature of saturated solution is increased then the capacity 
of the solute to dissolve in the solution is also increased and it is called 
Tia a Thus in super saturated solution an excess amount 
of the solute is dissolved in the solution which i city of the 
solution at a fixed temperature. = ae 
te eu. Les maximum amount of solute dissolved in 100gm ane 

efinite (fixed) temperature and i S ility of the 
solute in that solvent, pane Maelo Eeaeaeene 
- ahs if at any temperature say (°C, w gm solute be dissolved in W8™ 
solvent, say water then the solubility of the solute in the water 
_ w 100 
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Effect oF eee ar re ©n solubilj a 
golid substances increase with incresaa Ordinarity the a 
solid substances like sodium sulphate, eal? ature. Bee 
sre whose solubility decreases with increase v" 

The solubility of gas in the liquid a ° 


h i ia ere are 
temperature. ou cytrate 
epi important facts related to solub: 


‘€creases With 7 

4 Tise 

ility ; of temperature, 

i: Non-polarsubstance dissolves inn, 
is soluble in carbon tetra chloride. 


Non-polar substance is not more sol i 
uble in polar 
sol 


carbon tetra chloride is not more soluble in wat, Vents. Example; 
3, Usually polar substance dissolves in mel 
alcohol is more soluble in water. 


4. Polar substance doesn't dissolve 
Sodium chloride is not more sol 


5, As the molecular weight of the 


w 


Polar solvents, Example; Ethyl 
more in non- 


olai 
ible tm cahen T solvents, E: 


xample; 


Concentration of solution: Theamoun 
of the solvent or solution is called concen! 
little amount of solute be dissolved in the 
to be dilute and this is unsaturated soluti 


Micro-level classification of solution: 


tof solute Present in unitamount 
tration of the solution, Also if a 


solution then the solution is said 
on. 


Dispersion : If the constituent Particles (molecule, 
a substance is scattered around the another substance 
dispersion. 


atom or ion) of 
then it is called 


Here the first substance is called dispersed substance and second 
substance is called dispersive medium or medium of dispersion. During 
the phenomenon of dispersion two types of substances are formed — 

(i) Heterogeneous substances like suspension, colloid etc. 

(ii) Homogeneous substances like true solution. 


The sizes of the dispersed particles in suspension, colloid and true 
solution are different. ; 

Suspension : The substance of a little size particles which are insoluble 
in solvent, but which are visible distinctly through the naked eye is called 
a aa bstances and in 

Thus it is a heterogeneous mixture of two or ee See: 
it the sizes of the dispersed particles are of the order o Sieh havens 
The little particles can be filtered and these are iat rh eieiaieieo 
common tendency to scatter from the medium of a ae life like polluted 
Many examples of suspension in our common W 


water of river, smoke in atmospheric air ets ogeneous mixture of 
Colloid or colloidal solution : This is a ne giepered particles 
two substances in which the order of the eos articles can not be seen 
lie between 10-5 cm to 10°” cm. These dispersed P: 
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We 
be distinctly seen thro 
P ad eye but can ugh ul 
through ie ion by the blotting a These disperses Mic, 
“ Y “ 

ao sill al solution are permanent and have a lesser te; 
the ee aaa 


Pan), 
a" Ndeng, Mic, ts 
from the medium of dispersion. Sa 


TI are so many examples of colloidal solution like 
here are . 
ink ete. , 
ion: This isahomogeneous mixture of two o, 
True solution: Thisisa ore 
nd the dispersed particles has the ce ee Of the range any 
toe cm. In true solution the dispersed pari a les diffuse o, inter, Me ‘, 
sdium of dispersion in sucha way that bot can not be disting ™ in” 
te oe particles can easily cross the blotting paper ang é i : 
Ssperse 


- aH, 
Milk, Ben, 


‘annoty “4p, 
The true solution is the most permanent and transparent among i: 
of solutions. ; : nh 
The examples of true solution are the solution of Sugar in tg 
solution of ordinary salt in water etc. ; ey, 
Neutral, Acidic and Alkaline solution : The Solution in wh; 
concentration of hydrogen ions (H”) and hydroxide jons (OH) tha, 
then it is called a neutral solution. ‘ 


But the solution in which the concentration of hy 
more than that of hydroxide ions (OH") then it is call 
while the solution in which the concentration of hy 
more than that of hydrogen ions (H*) then it is calle 


drogen ion, . 
led an acidic i) 
5 So] 
droxide ions lui, 

d an alkaline solute 
n, 
12. Gases law 
Boyle's law : The volume of a definite amount of a Bas ata 
temperature is inversely proportional to the pressure of the Bas. 
If at a constant temperature the volume of a definite amount (mass) 
a gas is Vand its corresponding pressure be p then 


Vat or v=Kl 


Constany 


where Kisa proportionality constant. 
=> pV= K (constant) => PV,=P,V, 
Thus at a constant temperature the Pp 


roduct of the pressure and volume 
remains constant. 
But, since; volume = —™4ss_ 
density 
=m =m =z Ht 
= V= d aa and oar 
Thus, by Boyle's law 
m Py Pp. p 
Py. aan seb = ah Be 
1 a, =e Za a mp d constant. 
= px d. Thi 


to its density at a 


Charle's law 
Pressure is direct] 


ional 
s tells that the pressure of the gas is directly proportion® 
constant temperature. J 
: ta 
: The volume of a definite amount of a gas at acon 

Y Proportional to the absolute temperature. 


ene CamsScanner 
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" volume ¢ 


2 Vand its aimee. temperatue 8 definite ge: 47 
rob x5 ‘ © (abs Or ( 
yx Tor r K where; ie ute) j 1 Mass) of th, 
Vv Proportio, 
\ Malit 
1 2 Y Consta, 
a aae nt 
1 2 
pressure’s law : The Pressure of a definit 
yume is directly proportional to th ite amount ofa 
“e 


ite a: 
nF Tature (absoly| Mount (mass) of a aa 


te) is T 
px Tor, e = K, where Kis a proport is Tthen 
THO i 
PL P2 T. mality constant. 
= 77T =P, SBT, 
1 2 


Gaseous equation of state : The e 
definite amount is an equation in whic! 
are involved. 


‘uation of state o; 


fas 
h Pressure, fempa substance of a 


rature and volume 


For 1 mole gas, by Boyle's law p « 4A ihe ; 
' re Tis . 

Now, by charles law ; Vv ‘Sa constant. 

p T, where Vis a constant. 

Now, combining both Boyle's and Charle’s law : 


pe 3 , when both Tand Vvary 


Tr. x 
- p-R Vv: where R is a constant called universal &as constant. 


V 2 V. V. 

= ie. Pata _ Pr'2 
T T tT, 

This is the required gaseous equation of state. 

Similarly; for n mole gas pV = nT. 

Absolute temperature scale : The temperature scale in which — 273°C is 
assumed to be zero is called absolute temperature scale. Also the absolute 
zero is a temperature at which molecular motion cease. 

Thus 0°C = 273K, 100°C = 273 + 100 = 373K. 

=> TK =(T-273)°C. 

Standard temperature and pressure (STP) or Normal temperature and 
pressure (NTP) : The temperature 0°C or 273 Kis called normal temperate 
or standard temperature. When in a barometer the mercury colurrn =e 
mm then this atmospheric pressure is called normal — ean 
pressure. This is equivalent to 1 atmospheric pressure. Thus! ene 
and 760 mm (76 cm) of Hg (mercury) is called STF ony * (erences 

Diffusion of gases : Natural process of intermixing of si cour bE 
having difference in their densities and existence o! 


gravity is called diffusion. 


= 


PpV=RT 
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at time the VOPUMIS A & B&O SUSE A tro; 
it t 
In unt 


e Ma h 
iffusi st “Dole 
’ is called rate of diffusion or vel Ocity of the a : of _ 
ntainer 16 iffusion:Grahamin1883propo), of ate 
ol 'slaw of di : ndeda ey, 
Graham's’ the rate of diffusion of gases and it iscane “ome Be 
tee aed as below ; 4 "aha 
of diffusion s t temperature and pressure the rate of dif Shy 
constan' it 
Atacc versely proportional to the square root Of thes "of, 
gases are in en “ 
gases. if two gases have relative densities d, and dana bes hy 
jie ion be r, and r, then Cir reg 
rates of diffusi . ; ; 
a 
sa ae 
oe 
=> = lh Ty (a 
d Vii 1 
2 = rate of diffusion « —1__ 
ad 4, Jaersity 
Thus, the lighter gases diffuse at a faster rate and vice-versa 
Applications: The phenomenon ” ‘* ppaeenss diffusion a 
occasions like in the production of Ansal's mars] 


f Sedatya. 

eae 8as, in the sep, . 

the gaseous mixtures, in the determination of vapour densities of the ay 
in the separation of the isotopes ete. 


Bates, 
Dalton's law of partial pressure : It states that 


the total 
gaseous mixture of a definite volume of the as is equal to the 
pressure of the component gases. 


If there are three gases A, Band C whose Partial pressure 
and p, then according to Dalton's law of 


e S are p. A 
Partial pressure total Pressute(p) 
of the gas = p, + p, + Pp. 


Pressure of a 
SUM of pari 


Avogadro's hypothesis : At equal temperature and Pressure in equal 
volumes of all gases there are equal number of molecules, 

If at equal temperature and Pressure a gas has volume Vand there isn 
mole gas then 


Ven i.e. volume of the 8as is directly proportional to the no. of mole. 


13. Chemical kinetics & Chemical equilibrium 

Chemical kinetics : The bran 

chemical reactions and the activi 

Studied is are called chemical kin 
On the basis o} 


: f the rate of reaction, chemical reactions can be classified 
into two categories — 


ch of chemistry under which the rato! 


ties related to its inner mechanisms ar 
etics. 


; ‘ se 

A. Fast reaction : The chemical reaction which ends quickly, ee 
of the very fast rate of reaction and such reaction can not be a! 
(determined), 


Scanned by CamScanner 


| od a = 


‘ 309 
wh _pnerallY: 10% sum chlorid iene 
*, Gere ofsodium chloride (NaCl) is mix, 'Y: Foy 
ie soutien . then the chemical reaction eke UP in the solution mPle. if 
vi, te us ‘ossible to determine the rate of Tea SO rapidly alee Silver 
| nit”, is i 2 i ion. i 
hy spat s1ow reaction : The chemical reaction whia, quickly 
* B. ge rate of reaction can be evaluated at Proceeds very 5] 
oe nd whoei rocess of the reaction can b an Ordinary temperate. 
uy aw ythe in ethyl alcohol © studied easily, For Qonattre 
+ pd the ron betwee y’ (CJH,OH) and accetic neq nor example 
‘ jpe eae cence of H,SO, is an example of slow Teactio; ic acid (CH,cooH) 
Me in th —_— = 


CH,COOH + CHs0H = CH,COOCH, + H6 
5 
Homogeneous and Heterogeneous reaction . 
which reactants are to be found in the same Physical 
ical reactions are called homogeneous reactions. But ae then the 
in chemical reactions are to be found in more than init hy € Teactants 
i the chemical reactions are called heterogeneous. Peveieh eats 
enerally under the chemical kinetics heterogen 
G re studied. Beneous types of chemical 


iS : The chemical reactions 


reaction’ . 
Rate of reaction + The © hange of concentration of the react: 

roducts in a chemical reaction in unit time is called the rate of Sat or 

ince during the occurrence ofa chemical reaction the concentration of a 

reactants decrease and the concentration of the products increase. Thus, ee 

rate ofreaction can alsobe defined as the rate of decrease of the comceiitzation 
ofthe reactants or the rate of increase of the concentration of the products, 

Factors governing the rate of reactions : There are various factors 

(parameters) which govern the rate of chemical reactions and these are 

following; 

1. Concentration of the reactants : The rate of reaction is directly 
proportional to the concentration of the reactants. Thus larger the 
concentration of the reactants, faster would be the rate of reaction and vice- 
versa. 

2, Temperature : Generally at higher temperature of the reactants the 

rate of reaction is fast and vice-versa. 

3. Physical state of reactants : The physical state of reactants specially 
affects the chemical reactions of the heterogeneous type in which reactions 
occur on the outer surface (layer) of the reactants. Generally the larger area 
ofits outer surface activates the chemical reactions to occur rapidly. Ifa solid 
reactant is broken into a number of pieces then its surface area is increased 

and the rate of reaction automatically becomes faster. 

4. Nature of reactants : The rate of chemical reaction is directly and 
sharply affected by the nature of reactants. For example;sodium metal reacts 
"idly with water at an ordinary temperature. ; 
aye of eaalyt nthe presence of ta 
ri increase or decrease. In fact in the presence © cal e changes. The 

8y and the processing of action of the chemical reactio 
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mt) activation energy and the 
ere negative catalyst increases the a 

n becomes slow down. 

0 


ases the Tat. of 


ast di j Te. 
ataly Ctivar: 
ation 


at, while 0 
ate of reacti 


ponte § 
sames bt 


bee 
so the & 


— » of chemical reaction ; ‘ 
and le d chlorine wet, SO aft 
hydrogen an Feacts ex, 
i 
the radia! 


ark, while reacts very ra 


k ; 
Hcl, gai 2HCI (extremely slow) 


ind 


Thus; iia sunlight | Hcl (extremely fast) 
H,+ © 


ion : The minimum numbe, 
i the reaction : ; : T of 
Moleculanity” eat which take part in a chemical] Teaction ; 
ie 
reaction. GG Ca), 
1,COOC,H, + NaQH —> CH,COONa + ¢ 


reaction =1+1=2 


es of t 
molecules ©! . 
molecularity of the 

Examples: Ci 
molecularity of the 1 ; 
HO, > H,O+ 5 O,. molecularity of the reaction 
eaction: The sum of the powers (exponent of; 
the reaction : T! the F P indig, 
I vena with the concentration in the chemical Teaction jg ss 
the terms ass : 
2 the reaction. . : 
—— waible and Irreversible reactions : The chemical re, 
bath both directions either from left to right or from rj 
Filed reversible reactions. The reactions which Proceed froy , 
‘ re called forward reactions, while the reactions which Proceed from righin 
ee are called backward reactions or reverse reactions, In reversible reaction, 
the reactants transform themselves into the products and Vice-versy, 
Examples: 3Fe + 4H,O == Fe,O, + 4H,,. 
N, + 3H, = 2NH,. 
The chemical reactions which proceed in onl 
right are called irreversible reactions. 
Examples ; 2KCIO, —> 2KCl + 30,. 


HOY 


ley 


Actions wh 
: ich 
ight to left : 


M left to ac 


ly One direction from lefts 


NaOH + HCl —> NaCl + H,0. 

Chemical equilibrium : The state of 

of forward reaction is equal tothe rate of 
equilibrium, As the chemical equilibri' 
sometimes chemical equilibrium is al. 
Classification of chemical equilibri 
Generally there are two t 

(i) Homo; 
equilibrium 
the same 


a chemical reaction in whichtherte 
backward reaction iscalled chemical 
lum is dynamic (executing motion)» 
so called dynamic equilibrium. 
um: 

'ypes of chemical equilibria— 


geneous equilibria : A chemical reaction which is in 2 
and in which the 


n reactants and the products are to be found in 
: Physical state (solid, liquid or gas) 

ii) Het ilibri ; i ich 
equilibrine Toseneous equilibria : A chemical reaction which is in # 


: and in whicl din 
different physical aia the reactants and the products are to be foun 
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ium Constant: The ratio of the rate of for 

“alle ward reaction a 
reaction is called equilibrium constant. The vali Sr on 

constant ata fixed temperature but its value } ae of oH 
* TTA ied wit 


ire 


yeh rd 


pans mass action: Norway based two chemists Gulberge & W, 

Jed a comprehensive theory regarding the rate ofch ‘ 

trect by the mass of the substances involved in it las 
ich is 


nd its © : A 
action and it is stated as below ; 


of mass 
f chemical reaction of a substance is directly proportional t 

y al to 
e substance. In other words the rate of chemical reaction 
5 directly proportional to the product of active masses of 


1s 


14. Electro Chemistry 
yf chemistry under which those chemical reactions are 
during, passing the electric current is called electro 


branch « 
which occur 


The 
ed W 
chemist’ 


Electr 
pounds) 


studi 
Non-electrolytes : Electrolytes are those substances 
liquified state but whose aqueous 
Examples ; Acid, base or alkali, 


‘olytes and 
which are found in the 


good conductor of electricity. 


Jectrolytes. 
jectrolytes are those substances (compounds) which are 


but whose aqueous solutions are bad conductor 
chloroform etc. 

ion (dissociation) of the liquitied 
queous solution by passing an 


(com 
solutions an 
salt ete are e 

while non-el 
found in the liquified state 
of electricity: Examples; sugar, urea, 

Electrolysis : The process of decomposit! 
substance (compound) or its ai 
nt is called electrolysis. 
11: Electrolytic cell has a container in which an electrolyte 
non of electrolysis is completed under the 
tic cell two metallic plates or metallic 
wires are inserted in the container called electrodes. The electrodes of the cell 
are attached through the positive and negative terminals of the battery. The 
electrode which is attached with the positive terminal of the battery is called 
cathode and attached with the negative terminal of the battery is called 
anode. The electrolyte in the solution decomposes into charged radicals or 
groups which are called ions. The positively charged ions are called cations, 
while the negatively charged ions are called anions. On passing an electric 
current through the electrolyte cations are formed on the cathode and a 
anions on the anode. Also an oxidation takes place on the anode and a 
reduction takes place on the cathode during the electrolysis. 

Faraday's law of electrolysis : On the basis of various experiments 
conducted by Michale Faraday regarding the phenomenon of electrolysis 
he propounded two laws which are called Faraday’s laws of electrolysis 


stated as below; 

a First law : The quantity of the substance released from each electrode 

Cine’ the electrolysis is directly proportional to the quantity of electric 
rrent passed through the electrolyte. 
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state of the 
electric curre! 

Electrolytic ce 
is kept inside it and the phenome 
suitable conditions. In an electroly 
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Ww 
inclectrolyte ampere electric current ig 
ym substance is deposited then; 


Zit. Hy 


It through Passing 
stoatifar iny 

and due te 

, mxlt>m 


isa constant called electro chemical equivalent 


Here, if J 1amp- 
t - 1sec. 
m-Z 


then 
This tells us th : 
mass required which is 0! 


at the electro chemical equivalent of a au 
btained from the substance (electrolyte) Nee j, h 
On 


current up to 1 sec: Dat 
1 ps a er anelectric current is passed through various tg 
grouped in series then the ane® of = —— depositeg ne aly, 
proportional to their respective dl emical equivalents. inc 
Lf x) Ve Zoveceeee ATE the deposited amounts of the substance - 
| aperee are their respective chemical equivalents then id Ee 
: ? 
r XL 
EE, i E, Fy 


Also, from first law, 
x=Z,Ity=4 It, z=Z, It 

where, Z,, Z, and Z, are electro chemical equivalents of the ten 

: ted 


substances. 
= ==; sla st we Zak 

y 2, Zz, Fy 
This concludes that the electro chemical equivalent of a substance 
mical equivalent of the substance. . 


ze a Bi and 
Ey 


directly proportional to the che: 
Faraday : When an electric current due to 96494 Coulomb charge passe 

up to I sec through an electrolyte then the equivalent weight of the substan 

deposited is one and this amount of the electric current is called 1 Faraday 


Thus; 1 Faraday = 96494 coulomb (approx. 96500 coulomb) 


Application of electrolysis = 
1. In electroplating : Low quality metal is laminated in the form a thin 
layer on good quality metal for a longer life and attractive look by the 
process of electrolysis is called electroplating. 
In electrotyping : The blocks, graphics etc in the printing industries are 
composed by the process of electrolysis is called electrotyping. 
3. In electro refining of metals : The metals like copper silver, gold ae 
are obtained in their pure forms by the process of electrolysis is © 
electro refining of metals. 
. m, 
4. Inelectro metallurgy : There are certain metals like sodium, coat 
aluminium, calcium, magnesium etc. which are extracted Ete? 
respective compounds by the process of electrolysis is called 
metallurgy. 


n 
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ine evaluation of the equivalent w, 
In 


, eight 
ane manufacturing of chemical = Of the 
é rolysis various types of dru ek 


8S, Orga 
pee ynufactured. Bani 


Metals, 


n, 
i a the 
wand inorganic, Process, of 


: Caustic soda, compou, 
examples lend ekeiare hydrogen Peroxide, ch Pounds 
thane, acetylene etc are produced by the aie Chlorofor, . iodog 
Galvanic Cell : Galvanic cell jg Ve Proce oform 


; a syst 

ié transformed into electrical @ man 
ee pe example of a Galvanic cel]. | 
stot) 


tion of conc. Copper sulphate (Cuso ) 
rted inside the solution of Cuso. yy4 


ysolul 


Electro chemical series : The series obtained b : 
electrode pote ntials of various elements in a coper a ee Standard 
chemical series. The electrode potential of hydrogen is zero 4 oct 
chemical series. ero in electro 

Inelectro chemical series hydrogenis ke 
like good reducing agents (most active) are kept in the abo ; 
like good oxidising agents (less active) are kept the below. ve the elements 


Electro chemical series : Li, K, Ba, Sn, Ca, Na, Mg, Al, z 
Ni Pb, H, Cu, Hg, Ag, Pd, Au. 8 Al 2n, Fe, Cd, Co, 


Characteristics : 


(i) The larger the value of electrode 
among the metals would be correspon 


ptin the middle, while elements 


potential, the tendency to form ions 
dingly more. 

(ii) In electro chemical series an element can re; 
kept at a lower position in the salt solution. 


(iii) By the help of this series it can be concluded tha 
can release hydrogen from a hydra acid or not. 


(iv) By the electrode potential of the element of this series the Possibilities 
of occurrence of oxidation - reduction reactions can be predicted. 


place the another element 


it an element (metal) 


(v) The relative power of oxidising agent and reducing agent can be 
evaluated by this series. 


Arrhenius's theory of electrolytic dissociation or decomposition : To 
explain the entire aspect of the electrolytic dissociation and the behaviour 
ofan electrolyte in its aqueous solution a Sweden based chemist Arrhenius 
Propounded a theory in 1894 which is called Arrhenius’s theory. The main 
Points of this theory were given as below; Si 
() The molecules ofanelectroly tein aqueoussolutionsplit automat 
charged Particles which are called ions and the phenomenon Fr alively 
‘nization. The Positively charged ions are called cations, while neg; 
“narged ions are called anions. 


into 
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/ 
solution among ions and ionized Molecy 
“OUS S 


ablished. 


les 
Gi) nan aque : 


Na 
" 
equilibrium is ¢ st ; solution only certain crystals of al] the - Nie 
Gil) In. an aqueous se a sressed in the forms of degree of j cules 
sized and its amount is expres ona " 
i % . 2 a8 ; 
degree of dissociation. i . tend hid lacie A 
nount of dissociation oS: oF en molécdlen 
Thus ar 
) The phenomenon of the electrolysis occurs on the Slee : 
ay ; 
(y) The conductivity of the solution depends on the no, of iong a 
3 “a 
» solution. — a 
in paaibpal : The chemical reaction in which ions of the sat; ‘ 
ions aemolscules of the water mutually seopine to each other and fom’ 
acidic or alkaline solution is called hydrolysis. 
Example: When sodium carbonate a in wate ; 
then sodium hydroxide (NaOH) and car ee 2CO,) are foen ' 
Na,CO, + H,O = 2NaOH + HC 5° 


i ntration of an acidj Tkal; 

HH Scale : The hydrogen ion conce: C, alkali 
seul solution is expressed in the term of pH. Thus PHvalue ofa “a or 
isdetined ona logarithmic scale as negative of the logarithm Of the hydra lon, 
ion concentration (H*) expressed in gm-molecule per litre, Ben 


Thus, pH = — log, [H"] 


pH value and hydrogen ion concentration [H*] 


[H"] 1 107 104 10% 107 10% 49-0 102 igs 
pH 0 2 4 6 7 8 10 12 4 
< Neutral 
Increasing Acidity 


Increasing Alkalinity > 
Buffer solution : The solution whose acidi 
and remain intact after mixing an the acid or alkali in very small amount 
and also its pH value does not change then it is called a buffer Solution, 
There are two types of buffer solution — 
() Acidic buffer : The solution whi 
its salt then it is called an acidic buffer, 


Examples : The mixture of a solution of a 
the mixture of a solution of boric acid and by 

(ii) Basic buffer : The solution whi 
its salt then it is called a basic buffer, 


Examples : The mixture of a solution of ammonium hydroxide and 
ammonium chloride ete, 


15. Fuels 
ich provide heat either by 


are called fuels. Almost 
m within themse 


8aseous fuels are most 


ty or alkalinity does not alter 


ich is a mixture for a Weak acid and 


icetic acid and sodium acetate, 
orax etc. 


ich is a mixture of a weak base and 


The substances whi. 
reacting with another 
amount of carbo: 
air. The 
fuels, 


alone or by combiningand 
all fuels have a substantial 
Ives and produces heat on burning these a 
suitable and preferable than solid and liqui 
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The main component of the natural gas is methane (, 
natural ts is obtained asa bye-product of the Petroleus 1), 
vonninedd in the wells. The natural gas is basically used in th Oils Sr b, 
the artit [chemical fertilizers. © Pron hit , 
5 Is which are obtained from the fas Mey, 
Sid, Mg 


; The fue 
sh were remaine onfine insi 
trees, a yhich were fetta a i ine inside the earth Ue 
of years) are called fossil fuels enerally in fossil fuels th Singy, Phi, 

calorific values are present. The © con, Mi, 


having high 
bon the examples of fossil fuels 


ot cart 
natural gas ete are 


petroleum, 
Main fossil fuels: 
F coal is a very important types of the ieee 
tound abundantly ins ide the earth. The coal is mainly made fuel sh 
free carbon and its compounds and the compounds of nin fro, ai 
Il amounts. The coal is mainly oc Bee 
aSsifieg Yt 


etc, are also present insma 
_— Peat, Lignite, Bituminous and Anthracite. % 
I, 


duced in the first phase of the extract; 
bituminous Is an ordinary type of coal, while anthracite is rae The, 
coalamong all. Nearly all coal of the world is of bituminous ty bes the 
is also called brown coal. On burning the anthracite ee TheLip, 
d an extremely large amount of heat is generat, 70 smo) re 
|e obtained in the last phase of the coal extrac AMO 
mainly used in driving the rail en, 
of coal gas. In the absence of air if the coal eet 
c. are obtained and the process jamal Pure they 
hus customerly coal is used ona large “ 8 Cally 
engines and furnaces, as a reducing agent in metallurg Cale as fy, 
various chemical substances. BY and ing, 


2, Petroleum : The petroleum is a brown black colour oily 
which has a special type of smell and basically it is made ftom 
hydrocarbons (solid, liquid and gas) and sulphur whose calorifi hae 
extremely high in comparision to the all solid and liquid fuels. me 
um substances undergo the process of fractional distillation due 
d it ultimately splits into various hydrocarbons rie 
are separated. The components of hydrocarbons ina fractionatin, i j 
are separated at their respective boiling points. By the process of hace 
distillation which is applied on the crude oil (petroleum) the following 
petro substances— asphalt, lubericating oil, paraffin wax, fuel vil, dies! 
oil, petrol, petroleum gas etc are obtained. ~~ 
2), compressed natural gas (CNGek 
ain compont 
and provide 
normal and 


iron 


tour types 
The peat coal is pro 


coal 
produced an 
anthracite coa 

The bituminous coal is 
the preparation re and 
coke, coaltar, coal gas et 
destructive distillation. TI 
of boiler, 
manufacturing of 


petrole 
its exploration an 


oil, kerosene 
The liquitied petroleum gas (LPC 
are the mixture of ethane, propane and butane and init the m 
isnormaland iso-butane, which burns very quickly inflamebly 
a pw amount of heat. Actually on increasing pressure, 
Lis butene is compressed and consequently liquified and used as LPG inth 
cylinders tor the domestic purposes. 
-_ Calorific value of the fuels : The calorific value of a fuel 6 
amount of heat obtained by the complete burning of 1 gram of the ful® 
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t produced or iad 
The hea P 1 ? Benerated is ex, 
ayer a ific value of} 5 ~ ©XPressed j 
one. The calor ees a fuel must be Mer sed in calorie 
a niet! soritic value of the hydrogen is m 8! i 
Sat eae 


é and am 

afe storage is difficult to ie but itis a hee 
ea space vehicles and in the burner wh flu 

eg a roped is called the fuel of the future. Some ligh 
tated technology are running on the hydrog, cia 


. begin to burn is called 
prature- A 
be remPe wa: The process of burning of a substa: 
re ~ roduces heat and light is called comb: 
shi bustion is a process of chemi i 

ati he com chemical re; i 
= at t ” ‘action in 
oe <a) a ol roduced and heat Produced is sufficient to carry Sead 
" and of ‘Also the combustion is an oxidation reaction. 7 
at s 


actiok tible substanc 
wer ae ble and Incombus! es 


nce in the presence of 
ustion. In other words 


pstances which burn in the presence of ox 
subs! 


ygen or air a 
The aa substances. The substances like carb re called 


on, sulphur, can 
anpustide care examples of combustible substances. : dle, 
¥ jum 


“ubstances which cannot burn in the presence of oxygen or air are 
The su “pustible substances. The substances like sand, stones, bricks, 
calle incomxamples of incombustible substances. " 
yet al 
soil et oe: Non-favourable conditions of combustion: Thesubstance 
yourable rs the combustion process is called combustion prompter like 
which eA ahis is a favourable condition of the combustion otherwise 
non-favourable condition of the combustion. Thus the necessary 
ions for a combustion, three parameters — presence of combustible 
conditions resence of the combustion prompter (like oxygen or air) and 
ai everer of the ignition temperature must exist. 
e 


Types of combustion : Generally there are four types of combustion : 

(i) Rapid combustion ; The combustion process which takes place 

ckly (rapidly) in a very small interval of time in which heat and light 
Tadces is called rapid combustion. To burn a match stick, to explode a 
i cracker etc. are the examples of rapid combustion. 


(i) Slow combustion : The combustion process which takes place 


dowly is called slow combustion. The inhalation is the best example of a 
slow combustion. 


(iii) Auto combustion : The combustion process which takes place 
without the support of the external heat is called auto combustion. To burn 
phosphorus is an example of an auto combustion. 

(iv) Explosion : The explosion is a burning process of the per 
which occurs due to an external pressure. To explode a fire cracker 
bomb are the exam ‘ 

ples of explosion. ae 

Rocket fuels : Generally those fuels are used in the rocket pee acd 

*very high calorific value, which can ignite themselves very 4 
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Oe, eee | eer ate 

oy gems pose POPs a ie) laud pe 

oe uid paraffin) and solid Propellant? Px)" 

n opellants are alcohol, liquig like in 
a 


i pellan sai 
sropel f hydroge? e 
Mme n 


dike ana . others 
vowder sn ete. iser is 
eer drogen ete 1 suitable oxydiser is enw and store, 
propella propellant is burnt out while in sotig 5 YP iy 
r where PrP e use of a propellant a large Pei 
a iis combustion which raises the inside Press, 
its = 
eto it Scrhus due to a larger inside pressure pt 
tremendous!) departured from oe in the ba’ the 
“O, steam Consequently a rocket ; Ww 
pic) opposite to the jet dO 
forwar - 


ich is gaine 

‘iant and which i : : 

of the mane residual substances are obtained from Various .. 
Biogas: ihe 


sed by the micro organisms in th Mima, 
plants ele which are ae a number of gases like ce 
of moisture oF Poe hydrogen sulphide etc. release. This i, 
carbondiox! ted biogas in which the main component is methane (cj; <™ 
mixture is es One of the chief characteristic of the biogas is it smooth! 
itis neatly 65 ie a sufficient amount of heat energy without any rie ly 
as me , itis frequently used for the domestic Purposes. Also at the on, 
that's w y 5 Bidzae some complex chemical compounds of Nitrogen an 
of ate are obtained as waste residue substances which ATE Use, i 
Seimei as mannures and which can grow the fertility of the interti 


land. 


liquid pr 


II. Inorganic Chemistry 
1. Periodic classification of elements 


Periodicclassification: An arrangementin whichthe elements Teappear 
again and again at a regular interval based upon some specific fundamenta| 
properties is called periodic classification or periodic arrangement of the 
elements. The main purpose of the periodic classification of the elemenis 
having the same properties is to study chemistry in a simple, convenient, 
transparent and a more comprehensive way. 

Mendeleev's classification of elements : In 19th century various 
attempts were taken by the worldwide chemists for the classification 
of the elements. On the basis of the fundamental properties no definite 
classification could be done at that time. At the middle of the 19th century 
on the basis of a comparative study of the chemical compounds Mendeleev 
Paes a law which was called Mendeleev's periodic law stated as 

elow— 
ini and chemical properties of the elements are the periodi¢ 
eir atomic weights. 
Sie oe are arranged in the order of incresitl 
hich will have nearly the s efinite number there would be the elem 
same Properties. 
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oT] riodic table there are 7 horizontal lines 
adern pe 


, ember of each perigg ;P*ting 

In = ae (groups) a ee The Ae member i ke aka, 
: ie last member is ne - 
pvelrogeh of elements Period Number o¢ a, 
Period Number ; : 

8 6 32 

2 8 7 Test element, 

: 18 

4 sly's modern periodic table the a of atomic Tumbey 7 
val ae 103 have been kept in separate - 


" iodic table and Mosely: 
Difference between Mendeleev's peri Vepe 


Tiodi, 
table : ; a 
Mendeleev's periodic table Mosely's modern Periodic table 
le ts are arranged according 1. Elements are arranged accordin 
Fler Ss ‘ 
1 Element: asing atomic weight. to their increasing atom, 
to their incre: Raicibee 
2. The subgroups A and B are kept 2. The subgroups A and B are kepy 
. es te 
under same group. separate. se 
3. There are 9 groups. 3. There are 16 groups, 


; isti ividing 4. The places of metals and non, 
ere is no distinct and dividing " 
7 poke metals and non- metal are separated and there is 
al, a distinctive line of div; 
metals. 
5. Ordinary elements and transition 5. Ordinary elements and 
elements are not separately exhibited. 
6. Elements are not arranged on the 6. 


basis of electronic configuration 
due to lack of it at that time. 


ision, 
transition 
elements are separated 


Elements are arranged on the 
basis of electronic configuration, 


Chief characteristics of the Period (Modern Periodic table) : 
1. Inthe periodic table in a Period from left to 


right the metallic Properties 
of the elements decrease, whil 


€ non-metallic Properties increase. 
2. In the periodic table in a Period from left to tight chemical reactivities 
of the elements firstly decrease then increase. 
3. In the period the valency of the elements increases from 1 to 4, later 
diminishes and becomes 0, 
4. Inthe Period the number of valence electrons | 7 ‘i 
: Ns increases >| ‘ht 
and increases from | to 8, Seeteomilentonig 
5. Generally in the Period the value of ele i 
electron affinj ft 
foriate finity increases from le 
6. 


Also in the period the 


value of ele 
Increases from le! 


ctron negatiyi — 
ft to right. Bativity of the elements 
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General Science 
A 


THe set wih Uo mec GRE cto of 


vlectricity. . Per 
The most malleable element to be found in the nature, co 
; ic el ' } 
The most reactive non-metallic element to be found in the Fla 
1O 
nature. Ting, 


The most reactive metallic element to be found in the Nature. Ges 
The element having maximum ionization potential (JP) in the Hen 
nature. lum 
The maximum electrons acceptable element in the nature, Ch, 
The most electro negative element in the nature. Tine 


The most powerful oxidising substance. ren 
The group of the most gaseous elements. — 
Name of monoatomic elements. Inert Brouy 
The most abundantly found element in the human body. Oxy Base, 
The element kept inside the kerosene oil. ta 
2. Metallurgical Operations a 


Metallurgy : In the extraction of metals there are various Processes 
directly or indirectly affect the physical and chemical ACtivities invo| ; 
the production of metals from their respective ores is c; Ve in 


‘alled Metallurgy 
Terms related to metallurgy : r 


Mineral : The substances which are found abu 


ndantly in Natu 
in which a core chemical component (element or co 


mpound) is neces 
Present is called mineral. ily 
Ore: The ore is the mineral in which good amount of metal is Presentang 
the metal is extracted at low cost by a convenient Process is called ore FS 
example ; iron pyrite is a mineral of iron but it can not be an ore because to 
extract iron from it is costly. Thus iron Pyrite can not be an ore of the iron, 
Elements, Ores and their composition 
Elements Symbol Ores Composition of Ores 
Sodium Na Sodium chloride NaCl 
Sodium carbonate Na,CO, . 10H, 
Sodium nitrate NaNo, : 
Sodium sulphate Na,SO, . 10 HO 
Borax (sodium tetra borate) Na,B,O, .10H,O 
Potassium K Potassium chloride KCl 
Potassium carbonate k,co, 
Potassium nitrate KNO, 
Magnesium Mg Magnesite Mgco, 
Dolomite 


MgCo, . CaCO, 
KCI, MgCl, . 6H,0 
MgSO, 7H,O 


Carnallite 
Epsom salt 
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aM General Science 
Gangue or Matrix: The ore from which metals and its com, 
ed has some impurities in it is called gangue or matrix ed 
The process of heating an ore above its Melting 
coke and flux inorder to fuse the whole mixture and reduce the ot Wi 
is called smelting. The sme Iting, is a chemical changing Process, Ome 
Flux : The substance which is added from outside in the I 
acess of smelting to remove gangue (impurities) is calleg ae Surin, 
x. 


obtain 
Smelting : 


the pre A 
some infusible materials are to be found in the ore which becom, "fac 
at very high temperature by the chemical reaction which takes ie Fusity, 

y ce af 


adding some extraneous material. : 
In the smelting of iron, lime stone (CaCO,) is used as a fits 
on heating in blast furnace it gives CaO which ultimately Provides ¢ 
silicate (CaSiO,). al 
Slag : The substance which is the light, fusible and waste ‘a 
obtained during the extraction of metals by the chemical combinay 
gangue and flux is called slag. The slag being lighter and fusible, floae of 
the surface of the molten metal. Son 
Iron ore contains Si O,, P,O, etc as impurities. If Caco, is addeq 
the red hot haemetite ore in the blast furnace then at about 1000°C, Cc, to 
breaks and CaO is formed which combines with SiO, and P.O, to Co, 
fusible light waste substance called slag. 
Thus; SiO, + CaO —> CaSiO, 
gangue flux slag 
PO, + 3CaO—> Ca, (PO,), 
gangue slag 
If the gangue (impurities) is basic then flux like silica (SiO,) is used, 
Calcination : The process by which the volatile impurities of the ores ae 
removed by strong heating is called calcination. In this process the presence 
crabsence of the air doesn't matter but only the chemical reaction occurs in 
suc way that decomposable oxides of the oxysalts only produce. 
Roasting : The process of heating of the ore below its melting point 
in such a way in which it is heated at a constant temperature through a 
controlled air supply is called roasting. Also in this process impurities like 
sulphur, arsenic etc become oxidised and the converted volatile oxides 
escape, while metallic oxides only remain confined ultimately. 


Ais 
Heit 


form 


Concentration of ore : The process of separation of the gangue 
(impurities) or matrix from the ore is called concentration of ore. 


The process of concentration of the ores: 
(i) Hand picking (ii) Gravity separation process (iii) Oil floatation process 
(iv) Magnetic concentration process (v) Leaching process. ; 
ravity separation 
rocess, while the 
tration process 


The ores of more density are separated by the g 
process, sulphides ores are separated by the oil floatation p 
impurities of the ores are removed by the magnetic concen! 
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General Science 
Wo 
pea an ordinary temperature j; 
b pepe sodium oxide (Na,0). That's wh be 
moist air , he Koil. Sodium reacts ws Ee ean ari 
kept inside ea and hydrogen gas ( reacts with amm Soh 
hydroxide (Na ide Itformssodium alcoxi leand hydrogen 3 Mia. 
ST Satu also reacts with acids and form 
alcohol. - 


Sodiun 


with : 
hydrogen gas: 
Uses: ; at 
(i) As a reducing, agen 
») In synthetic reactions 
pate one tetraethyl lead (anti knocking) compound by, : 
mw ’ 
- of sodium-lead. ; 
™ yr ie fused or molten sodium is used as a coolant a 
iv 
reactors. 
Compounds : | 
1. Sodium hydroxide (NaOH): The compound NaOH ig aie, 
oda which is used as a petroleum purifier, in manufacturing Me ie 
St 


oroduce glazing in pulp paper cotton cloth ete, in the Production Ps, 
F tificial silk, in making colour and rayon, as a laboratory: re; Oth. 
artitic - : 


Salte . Ytean.! 
alts, ang nil 


" 


Wee, 
It 


agent 
! ing 
extraction of sodium etc. : 


2. Sodium carbonate (Na,CO,) : The deca hydrated sodiy 
(Na.CO, - 10H,O) is called washing, soda. On the extensive | 
is produced by various processes like Le-Blanc's process, 
(ammonia - soda process), electrolytic process etc. 


™ Carbon, 
= Vel Nac 
Selvey', Proc, 


Sodium carbonate is extensively used in removing hardness 
as a petroleum purifier, asa laboratory reagent, in the Production 
glass, soap, pulp paper, caustic sodaetc. The aqueous solution Of the washin, 
soda is alkaline that's why sometimes it is also used as a detergent, * 

3. Sodium bicarbonate (NaHCO, : This is called baking soda, When 
thisbaking soda is mixed up in the wheat flour in very small amount through 
which the breads are to be prepared then the breads are exposed proper 
(fully). That's why it is also called edible soda, and breads get such expos 
by an emergent gas CO,. 


OF Wate, 
Of Water 


Sodium bicarbonate are frequently used in manufacturing of vanow 
drugs, in removing acidity from human stomach, in making fire extinguisher 
etc 

4. Globar Salt (Na,SO, . 10 H,O) : This compound is prepared by 
the reaction of NaOH or Na,CO, on the sulphuric acid (H,SO,) and itis: 
crystallined colourless solid substance. 

This compound is used in the production of water glass, pulp pap" 
the manufacturing of drugs, in the Preparation of sodium sulphide et 

_ inary sal 

5 Sodium chloride (NaCl) : This is called common salt onondatle 

which is prepared by the vaporisation process of sea water. The fe? 


2 . J 
mixture is prepared by mixing sodium chloride with ice ata lowerprs 
and a moderate temperature. 


— 
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‘ toits oxidation pro} ie i 

action due Onp! perties and so it caneasi 

jennie owers bY the bleaching action. During the bl — 

jou chlorine actually takes part in the chemical rons 
d bleaching powder is formed. . 


with lime an 
ree . | substances like bleaching d 
d mica F f powder, 
che' the chlorine. It is also used as a iunecast 
er 


{nt icide, in removing colours from the garments and cloths, 
F oe 52 Berar etc. It is also used in the production of toxic gases like 
ite ind verered gas etc: 7 
i este? Bromine 

FH mber— 35, Mass Number— 80. 


Ma 
tom 
eriodic table— VILA 


b 
5y™ ce i" 
plock- 
son 187 28° 2P° 3223p 3d"? 49° 3p’. 
mine : Bromine was firstly discovered 
«ve non-metal that's why it doesn't exist in 
mides of sodium, potassium, 
ater ina little amount (nearly 
mine are carnalite [KCI . MgCl, . MgBr, . 
eC Ch, 2MgCl,- MgBr, .12H,O]ete. But almostall bromine 
ty carnalite- At ordinary temperature it appears like a dark 
in India it occurs abundantly at Rann of Kutch in the 
4 : 

eof brine: gre auction of salts of bromide, hypobromide, bromates | | 
i in the production of AgBr used } 
in organic chemistry, in the i 
gs and pain 


ish liquid. I 


‘ in 
atc, 8 ns Tt is also Se 
in Prove of KBr which is use 
Iodine 

Number— 53 } 
dic table— vA ! 
10 4g ap* 4d"? 53° 5P*- 
discovered from the 
weeds by a French salt d Courtois in 1811. It 

in the compound form it is found as | 
ine is a non-metallic solid of bluish 
hich metallic lustre i ody Iodine exists in the 
form of orga) in in thyroid gland. Due to lack of Iodine 
inthe human body thyroi ptly increased which causes the 


Flectroni . : 
istence of Iodine : Iodine was 
peter - boiler name 


Uses : It i: m in the form of 
antiseptic and analges' s an externa 
plction of pain reliever medicine of bon i i 
7 manufacturing of several dyes a 

photographic papes, film and plates. lodii 


germicide (insecticide). 
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used in the pre 
so used as 2 SI 


sneral Scie; 
Miscellaneous 
Bleaching Powder 
smell (odour) as th 
The mixture 


Nce 


is a light yellowish Colo 

s u 
at of chlorine, . Substance 
Of iodine and e 
The chief Source of iodine j 
iodate (NalO,) is its m 
lodine occu ts abund. ‘ 
Weeds in deep ditch Sare obtaines After g 
0.4% to 1.3% iodine is to be found. cal ) 
The element astatine (At 
temporary tadioactive b 


thy] alcoho} is calle, 
Ss chile Saltpe: 
ain component fo 


d ting 


disa radioactive ele 


ent 
ut it is the heaviest non-metal? "San, P 
eae iS i " 
For good marking (writing) on the glass Substances h Nise 
used Farof yoy, 


UE. SF wh 
Peizo electricity, hich ey 
U-chlorine 2) and Chloting 
tis used in excess 


excessness Of the chi «Ub, 
ed Antichlor Orin 


called freon Which is y 
SO called Maratic acid. 
Inert Gases 


During the bleaching action of chlorine, j 
Move (neutralise) the 

is taken which is cal] 
Dichloro difluoro methane is 


Sed as a Teftige, 
Hydrochloric acid (HC1) is al: 


form o 
Periodic table. These are called Inert gases because they chening 
Inactive. Although, they are now called Noble gases because SOME Of hen 
have been found to react with fluorine and form stable 


are not completely inreactive. Except radon (Rn), tt Base. 
found in atmospheric air in the elemental form. 


mic molecules, Argon (Ar) was the fin: 
noble gas discovered by Lord Rayleigh and Prof. R i 


i less volatile 
the volatile part of liquid argon and xenon was —— mine is 
art of liquid argon. The family of group O elements wa pais 
Siccher of radon (Rn) from radioactive disintegration cee ae 
Helium (He) : This isa light non-volatile an arate feu 
5 So . is used in i. 
element found in the universe. aelium., sarorin a aireisieein oii 
ee ee 1 a 
aircraft and due to its sghiness with ee Lona related infil 
the aircrafts to upward. To_o Teft in open sky and we 
observations helium gas filled balloons are ns ee mand oxyse!! 
Predictions and calculations are made. The mi 
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36d 
ep (sailor) on the behalf of air becau 
ol i * 5 i ause o 
‘juble than aes The mixture of fer larger pressure 
“ i 7 spe 
tic! bre athing specially to the patients a. and oxygen 
aI Liquid helium is used as alow tempers suffering from 
sph (ccurrine, at a low temperature. ature reagent in 
s +. freque! 
_ This 828 . os quently used in fluorescent b 
ment This ae nie in Neon Tamp 0 Sol and in 
Oe en to the aircrafts pilot 8h which 
nis riven pilot at the aerodrom: Cc 


extremely shines in the fog. es 
"on is today 


ww gues 
of 
zheo! discharge lamps and fluorescent bulbs which a 
re used 


1): 
a filling ee 
dit ts of the bulb have a longer life and remain intact ev 
tact even 


" and longer U' 


ar 
6 i nd the processes involve behind it or i 
.) erations a , i oe behindie arin 
yursls a evacuated) in the arch welding of the alloys. creating 
pe! p : 
n (XS) * This: 6 forms the maximum number of chemical 
oes 
Pei (Rn): This is 4 radioactive element. ies cimeat ierised-at 
edo phy jn the treatment of canger 
. Metalloid 


5 twhichexhibitsboth metallicand non-metalliccharacteristics 
dic table the placeand position of the metalloid 


4 aelemen i 
Theele! «4. Inthe perio 
Js and non-metals. There are seven metalloids— Boron 


e meta! : 
(Ge), Arsenic (As), Antimony (Sb), Telerium 


twee : 
sbetwee™ (gi), Germenium 


*\ rd polonium (Po). 

| The compound boric oxide (B,O;) of boron like boric acid is used like 

and also used in the laboratory in Borex Beed Test. Thus boron 
ction of graphite, benzine and boric acid (H,BO,). The 

f antiseptic medicines. This is today 


Xysed in the produ 
food-stuffs adultration. 


din manufacturing © 
in examing the 


Miscellaneous 
thecompound antimo! 
in the form of 


)is used in making matches sticks 


ny sulphide (Sb, 
hich forms the nob of matches's 


geaally volatile substance w! 


d in solid state electronic 


sucks. 
or which is use 
r cell, photo diode ete. In 


(ermenium is a semiconduct 

devices like transistor, photo electric cell, sola: 

lar cell cesium is also being used frequently. 

Polinium (Po) is the first manmade (artificial) elemen 

umber (27) of isotopes. 

i arsenide (GaAs) is today used a 
a among, all the semiconductors. 

lesigned and fabricated and at present such 
perationalised. 


t which has maximum 


tor which is the 
GaAs have 
frequently 


5 a semiconduc! 


Computer chips of 
chips are 


Scanned by CamScanner 


hemigy, 

two or more than two forms of an 
allotropy * ae presence of element in more than 
vhile the 
“. W 
allotrop 


allotropy 


Glen, 
ent 
= form, Ay 
a 
lotropes . 
aM ond, graphite, wood charcoal, bone 
diamond, 


charcoal etc. 


Elements ea 
Carbon “bh, 
ted phos, 1 
PI Phorys, blag, ; 
Mi 


white or yellow phosphorus, 
phosphorus ete. 

Oxygen and ozone 
Oxygen in 


Rhombic sulphur, monoclinic 
sulphur ulphur, plastic sulphur etc. 
C é 5 


Phosphorus 
‘ulphur, 


Y such 9 op, 


. Su 
radiation, et, 
e visible light is absorbed by certain g 
scence : If the visi ; : ; — 
oe electrons become excited and after Sometimes, thes dea 

their ate ah 1 their original state then different Tadiations ¢, _ 
Seal Eis obtained, then this phenomenon 1s called 4 
wavelengths ‘ 

Efflorescence : The salts like se i tr 
5H,O ete. have excess crystals of water an 
aie in the presence of sunlight then these wate: 
transform into crystal powder, this phenomen 

Sublimation : The process in which ¢ 
i 


ertain solid sub: 
benzoic acid, anthracin, camphor, anthaquibinon, ammonium 


on heating directly transform themselves into gaseous State and 
are cooled down then come into their original states, this Proc 
sublimation. 
Isotope : The element which has equal atomic number but different 
mass number is called isotope. 


Uoresce 2 
0, Na,Co, 104 .g, 

5) 2™. Cuso, 
when these are left jn 
T crystals va Oris 
On is called efflo, 


n 
Se and gi, 
Tescence 


stances lke 
chloride etc 
when these 
ESS is called 


Examples : Hydrogen has three isotopes—protium (\H'), deutrium 
{ (\H°) and tritium (,H?). 
J Isobar: The element which has equal mass number but different atomic 
| number is called Isobar. 
Exam 


les : Argon GoAr), Potassium (9K*) and Calcium (,,Ca™) are 
isobars, a i 
Activity 


metals : There is a general order of the ane 
of metals in chemistry On the basis of their decreasing order of reactvi 
called activity Series, 


Series of 


vhich 
ave been kept beyond hy meee 
¥drogen from dil. acids, while more reactive metals 
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Generar relence _ 
iad Most fundamentals of Inorganic by 
5. 


wo 


Chemistry 
q 


Activities 
Most reactive 


Sursea1ap 


SS Ayapover 


Least reactive 


poi (Au) 

Corrosion : If the metallic surfaces are affected by moisture, water, air 
etc. then it is called corrosion of the metals. Metals like copper, iron etc. are 
jasilyinvolved intheactivities of corrosion, whilenoble metals—Silver(Ag), 

platinum (Pt), Gold (Au) do not participate in the activities of corrosion. 

Malleability and Ductility : The most fundamental characteristics 
of metals in which by hammering the metals thick foils or sheet can be 
made from the metals and it is called malleability. Almost all metals except 
mercury exhibits the characteristic of malleability. Gold and Silver are the 
two best metals which have extremely high level of malleability. 

The fundamental characteristics of metals through which thick wires 
can be drawn from the metals is called ductility of the metals. Gold and 
silver are the two best ductile metals. 

Physical and Chemical changes : T' 


in which internal molecular composition o 
shape, size, physical states etc. changes, called physical changes of the 


substance. Thus no new substance is obtained in the respect of its intrinsic 
molecular configuration and the substances undergoing physical changes 
are inter convertible. 

Examples : The freezing of water into ice, the solution of sugar in water, 
to stretch spring, formation of clouds, formation of water vapours etc. 

The changesoccurin the substance which deform the internal molecular 
composition and a specific characteristic is introduced in the substance is 
called chemical changes. Thus in it a totally new substance is obtained and 
its characteristic is quitely different from the original. 
Examples : The burning ofmagnesium ribbon, wax or candle, formation 
of rusting, formation of curd from milk, to obtain electricity from water 
etc. 


Galvanization : To prote: 
and corrosion, the fused or molten zinc is chemically deco 


an appropriate process in which a thin layer of zinc is lam 
called galvanization. 


he changes occur in the substance 
fit do not change but its physical 


ct the metals like iron, copper etc. from rusting, 
mposed through 


inated then it is 
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Sa 


Number of atoms present in a molecule of ay, elem, 
Atomicity ? icity. 
«< called atomi 
compound is ae molecule of the sulphur there are g atoms, ! 
Example : : 
city is 8. to the prese; 
atomicity is 8 ical substance due Presence of Whi 
is : The chemica : or decreased b Pa) 
Caralya al reaction is either poe resemn ee catalyst aa which ate the 
zane eae chemical reaction itsel. 4 yale Was Gbsergen the at 
m e i * 5 S 
involes yale Firstly the incident of ca cc aicn Sars b Tiley ‘s 
ae Sonal he confirmed that the rate o! affecteg by Pt 
in 1835 ani g ce. 
* ical substan 3 
presence of a chem 1. is heated at an extremely high temperatu, the 
Example: If eee very slowly, but if in small amount Somer the 
sleased oxygen gas ature ox : ni 
casa ip atien even at a moderate temper: ‘Yen gas is Teleag,? 
is 
fastly. 


ity 


Types of catalysis : ; 
There are two types of catalysis— 
(i) Homogeneous catalysis 
(ii) Heterogeneous catalysis 


In homogeneous catalysis, catalyst and reactants are in same 


 Dhye; 
state, while in heterogeneous catalysis, both catalyst and reactants tt 
different physical states. 
Types of catalyst: 
There are various types of catalyst but usually there are four types which 
are important— 
1. Positive catalyst : The catalyst which activates the rate of Teaction js 
called a positive catalyst. 


2. Negative catalyst : The catal 
is called a negative catalyst. 


3. Auto catalyst : When the 
catalyst for the same chemical re; 


lyst which deactivates the Tate of reaction 


product of a chemical Tgaction acts like a 


action then it is called an auto catalyst. 
4. Induced catalyst: When the 


catalyst of another chemical reacti 


The substance which dimin 
catalyst in chemical reaction 


Product of a chemical reaction acts likea 
on then it is called an induced catalyst. 


‘ishes (destroys) the catalytic ability of the 
is called catalytic poison. 


n't 
inhibitor, on itself and thus acts like a catalyst is called 
Applications of catal 

Catalyst Uses ba 

Finely divi - 

Me ee oe Production of ammonia by Haber's process. 

ivide j 
platinum ” production of 


sulphuric acid by Contact's process 


Scanned by CamScanner 


ne 
or a 
-stalys 
é a of nitroge” 
tg nid 
h ckel 
nic 
: the 
sof pot alumina 
ue -upric chloride 
Is cul 
the pepsin enzyme 
prepsin enzyme 
he 
9, qrvpsin enzyme 
‘d 


Tylin enzyme 


Ximase enzyme 
Dystase enzyme 
Mycodrumi aciti 


Uses 

In production of sulphuri ‘ 

process. Phuric acid by Lead-Chamber's 
In production of artificial 

eae ghee from the vegetation 


In production of ether from alcohol, 
In production of chlorine &as by Deacon's Process. 
In decomposition of protein into Peptide in stomach. 


In decomposition of 


I ; Proteins into amino acids i 
intestines. a 


In decomposition of proteins into amino acids in 
pancreas. 


In transformation of starch into glucose in human 
saliva. 


In transformation of ethyl alcohol from glucose. 
In transformation of maltose from starch. 
In production of vinegar from sugar beat. 


In production of glucose and fructose from 


sugarcane. 
In production of lactic acid from milk. 


Invertage enzyme 


Lactic vasili 
Enzyme : The compressed (condensed) nitrogenous substance which 
is to be found in microbes or micro organisms in which the process of 
fermentation is only involved is called enzyme. This is present in the cells 
of every living being and it is directly respondent for various metabolic 
activities. 

Enzymesare sometime also called bio chemical catalysts. Thus enzymes 
are condensed substances like protein and these act likeacontact catalyst and 
activatea decomposition processin which a complex organic substance splits 
into simpler substances. The enzymes are very exclusive and they perform 
single activity at a time. The activities of enzymes are abruptly diminished 
(vanished) in the presence of a toxic substance at a high temperature. At 

ordinary temperature enzyme works optimally. 
Man made substances: (A) Cement : Firstly cement was used by a U.K. 


scientist Joseph Aspdinin 1824 and he called it portland cement because this 


cement demonstrated the resemblance of lime sediments found at Portland. 
The cement is basically a mixture of calcium aluminate and calcium silicate 
which is a grey coloured powder. This has a specific characteristic to react 
with water and becomes rigid. In the cement lime, silica, alumina, — 
oxides of iron and sulphur etc are mixed up (composed). Whenever t > 
cement comes in the contact of water then the silicate and aluminate oO! 
calcium react with it and form a colloidal solution which is soldified. 
nthe cementitis cracked on soldification, 
£ alumina it soldifies easily and quickly. 


Due to the excess amount of lime i 
while due to the excess amount 0 
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i iments and 
7 ment lime sed r ‘ 
In the production of Hiene'eacifineits provide calcium 
as raw materials. ides silica, alumina, ferric oxide. 


smooth clay oe + CaO (60-70)%, SiO, (20-25)9,, AL 
Composition 


9 etc. 7 
Fe,O, (2-3)% : If along with cement some sang (sit 
“Mortar and nT ae is called mortar which is useq in he eg, 
specifi : 


then thi: ; evalled 
Stastraction bridge constructi 
cons 


| ‘ ent and sand some stone Patticles ; 
i x with cem 5 ales in 
it But if ane up then this mixture is called concrete which i 4h 
unt are ago ion. i 
tis nent of the building constructi > 
compos d cement concrete : If concrete is strengtheneg b i 
Reinforce of iron rods in the concrete for a specific const 
| frames or ee Soiled weitifereed cement concrete. Such ¢ tig 
C1 iS Ca 
hij purpose then iti 


he hi illars, beacon 
‘i fs of the houses, pi lars, bri 
{ are used in the construction of roofs o| P idges, barrage 


the 


| ete. B. Glass : Firstly the glass was manufactured in BEPC Basically 
| is a homogenous mixture of the silicates of various alkalineq meg 
i ats natallined and transparent or less transparent substances. Ordi 
Hill ee mmanitfactined by the composition of various Substances lika si 
I. Bleaching powder, oxides of alkaline metals, calcium oxide (lime) et. 
constituents of the glass are transformed into a fine powder and After fyg. 
these are melted into the furnaces at a moderate temperature and ordin; 
glass is prepared by a suitable cooling mechanism of the Molten or liguig 


glass. Thus ordinary glass is a non-crystallined substance of aultra Cooled 
liquid glass. 
Types of Glass 


1. Water glass : This is basically 
which is obtained by heating 
glass is soluble in water, 

2. Photochromatic glass : This is a special 
in sharp shining light thus such gl 

eyes reliefer and thus used in ma 


a compound of sodium Silicate ( 


Nasid,) 
sodium carbonate and silica. 


The water 


type of glass which turns black 
asses are used as a light Protector and 
king eye lenses and goggles. The main 
reason of being black of such glasses is the Presence of silver iodide. 
3. Pyrex glass : This is also called borosilicate glass. Pyrex glass has 
some specific characteristics of chemical durability and more thermal 
er, 
glass: This is a special type of glass which is used inmaking 
‘amental items by the appropriate decorative cutting 7 
Infact on cutting such glasses an optical phenomenon o 


al Teflection takes Place very strongly and thus a pleasures 
ghtis produced, 


inmalleable resistance pow: 
4. Lead crystal 
Various orn, 
designing, 
total intern, 
dazziling lis 
| 5. Soda glass 


" 
ass which is brittle and the a 
be broken very conveniently an 
me cracks appear in such glasses- 
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: me 
x “nie "po 
ont cally e ay, glas 
wr gic 00d quality glass. 
F is basically composed 
we 1288! $15 om ate ee from sodium 
5 ichis US" ; a ing idol objects ofc b Potassium anf 
‘atsor devices. Such culturalimport sn 
f tel glasses are also used POrtance, 
A elescopes, mi se p 
ysl yulbs enses ° telescopes, microscopes, camera a inmaking 
Nd prisms, 
ete 4488+ sually thisis a soda-lime-silica glass and it 
gi?" | tenses of EYE glasses. is frequently 
In this glass mainly sirium oxide (CiO,) 
2) Is present 


ass? 
a absorbs the ultraviolet rays from the sunlight and 
sht and used 


of eye & 
: This is also called silica glass because it is ablained bi 
jained by 


tz gia $ SP ts 

wins ad ultraviolet r2Y° emerge out throughit. Thusit isused 

. . + ¥ se 

ne pulb of ultraviolet lamp, in making container of chemical 
quipments etc. 2 


“*. 
a 


lasses. 


., mak! ul 
. tS, jaboratorie® e 


ass is kept inside various designed 


4 (molten) 8! 
ly and moderately. The 


,d down, slowly, steadil 


called annealing of glass- 


nthe glass then the glass melts 


¥e of cullet is mixed up i 
ickl and conveniently. 

jum chloride (KCI) is mixed up- 
ss nor any definite 


vere is neither a 

melting point of it- 

., no definite ¢ stisa mixture of the 
nents. 

ood quality i din the telecommunic 


ation and 


Optical fibre (a 8 


lead oxide and s' 
and silica. 


endoscopy: 
Main glasses, composition and their uses 
Glasses Composition Uses 
‘ tles, 
Soda glass Sodium carbonale, making tubell — pee 
calcium carbonate and equip nents OF labore fi, GOMe 
silica. usable domestic utensils: 
5 et en’ 5 of 
Rintipiass Potassium carbonate, Jn making electri¢ bul! 
ilica- amera d telesOl 
I making lene f gonel® 


ie 
rooks glass Serium oxide 
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General Science 
370 
se Uses 
Composition | 
Glasses Patissiien carbonate, In making Blass co, 
Potash glass Icium carbonate and laboratory ; 
Silica utensils which hea’ 
silica. very high temperature fed, Ba 
F ilicate and In making lab, 
6 ss Barium _ silica 7 
Pyrex glass sodium silicate. and pharma TPM, 
s (vessels), ONtai,, S 
7 . “ty 
i oxide, barium In making lenses Of eye: 
Crown glass Potassium SHES gla. 


‘Tato; 


oxide and silica. 


te, In making cost} 1; 

tassium carbonate, Y glass ¢, : 
al es oxide and silica. (vessels) etc, Maine 
glass 


ass and its chemistry : During the formation 
gine ee (constituents) in ws molten Piped st: = 
altered (replaced) or more appropriate ly Sane ex sep Subst Nces i, 
metallic oxides are added in a very smal Sa t IeN glasses nee " 
coloured. Also various added substances produce different Colours jn oh 
glasses. For example— On adding ferric oxide in an ordinary fu: Bhat 
brown coloured glass is obtained. Similarly on mixing the Substan a 
chromic oxide, manganese dioxide, cobalt oxide etc. 


- in fused Blass, like 
red and blue coloured glasses are produced. Generally for the fascinating 
coloured glasses small quantity of metallic compounds are Mixed Up in ie 
molten (fused) state with their components. 

Colour supplying substances Colour of glasses 
Cobalt oxide deep blue 
Sodium chromate or Ferrous oxide Green 
Silenium oxide Orange red 
Ferric salt or sodium uranet Fluorescent yellow 
Gold chloride or purple of casias Ruby red 
Cuprrous oxide, cadmium sulphide Glitter red 
Cuprric salt Peacock blue 
Potassium dichromate Green and green yellow 
Manganese dioxide Blue to light orange 
Cuprrous salt Red 
Cadmium sulphide Yellow like lemon 
Carbon Brownish black 

Cc. Fertilizers : To ma 


extraneous Subst 
which are calle 


; rantial 
nces by the help of which the subst ; 
8rowth of the Plants (cro; to be ly the nutrien!s 
i. “ form of nitrogen, De) are te Maintained and supply 
ertile 
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ane SOR a 
«natu re of nutrient elements like Nitroe e p2ssified on 
of the sresent chemically in the compounds, There Spho 
(NPRI Ifertlizerslikeammoniumsu ari 
chemi nitrate, calcium cyanamid 

au 


the basis 
TUS, Potassium 

Snitrogenous 
“mnitrate, basic 


hos 
chloride, Pot Saar eet 


E Potash che; 
reply phosphorus and potassium to the soil Tespectively, 


different composition lik 
sae . © 
jhat of nitrogen Phosphorus (NP) fertilizers in which nitrogenous and 
definite ratio, The fertilizers 
™ super phosphate etc. are 


™mposed to supply nitrogen, 
to the soil. 


Ammonium sulphate [(NH,), SO,] : This is a nitrogenous fertilizer 
whichis used in raising the production lev 


el of crops like Paddy, potato etc. 
In this fertilizer there is nearly 25% ammonia which is transformed into the 
nitrate by the deniterifying bacteria Present in the alkaline soil. Thus these 


nitrates are easily absorbed by the crops (plants). This fertilizer is produced 
at large scale at Sindri of Jharkhand in India. 

Calcium Ammonium Nitrate [Ca(NO,), NH,NO,] : This is also a 
nitrogeneous fertilizer in which the amount of nitrogen is about 20% which 
is directly absorbed by the plants. On mixing it in the soil no adverse effect 
4 ars in the soil and due to the extreme solubility in water it is easily 
pieoived in the soil. This chemical fertilizer is manufactured at large scale 
at Nangal in Punjab. nuh 

Super Phosphate of lime [Ca H, (PO,), + cate b Piet ea 
homogeneous mixture of calcium dhyacogma phon a othe Sale 

3 aS i hich 16-20% |, exists. j 
and Gypsom [CaSO, . 2H,O] in wh 5 a uaa a a 
: i ili is calcium dihydrogen phosphate 
component of this fertilizer is cal c ripgesiia/ pis Ages pheaphaieot 
soluble in water. Another phosphatic fertilizer = “hes a Danie 
lime which is also used on the behalf of super phosp 
repared by the powder of bones. ; ; = 
‘ihe (H, ache ): This is obtained by heating the nin tn: Bk is 
dioxide at 125-150°C and at about 8.5 atmospheric <r eased 
nearly 46% nitrogen and this fertilizer is used ee pen aarchiheceed: 
into the soil but this fertilizer is never brengt a aay later 
After spreading urea on the soil, water is supp fed Ritronmandlitde 

Calcium caynamide [Ca (CN),] : This is eer asamixture 
eavlcaly = nitrogenous erulize ois “ oe pete introducing seed into 
of {Ca (CN),] and carbon. This fertilizer is us 7 atthercrops: 
the soil butik is never used for the gowth eageees fertilizer and in 

Calcium nitrate [Ca (NO,),] + ALsaled eeeait peter. 

Market or commercially it is called Narveg 
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III. Organic Chemistry 

Primitively the term organic chemistry = hie Panels langua 
and the word bio implied for organic. The ¢ eae oF stances four, t 
living beings were called organic substance in ear < ta at in 
the modified concept about the organic chemistr, yee! ae {nein 
accepted by IUPAC on the basis of concensus Is given as below ; 

The branch of chemistry in which the eis EP ROR carb, 
studied except carbon itself and carbonate, bycarpona’ md gee iecyanamide 
CO, CO, etc. are assumed to be inorganic compounds is called organi, 
chemistry. : : 

In ancient time a Sweden based chemist Berzileus asserted that Organic 
substances have been composed from a great ae power in nature and 
these substances can not be formed in laboratory. 1is concept of Berzileys 
was called Vital Force Theory but later researches discarded this concept. 

i ted a complex organic com; 

In 1828 Wohler composed and inven A : Pound 
by the synthesis (heating) of a mixture of two inorganic compounds 
ammonium sulphate and potassium cyanate, called Urea (NH,CONH,), 

(NH,),$0,+2KCNO | ——» 2NH,CNO + K,S0,. 

Ammonium Potassium Ammonium _ Potassium 

sulphate cyanate cyanate sulphate 
NH,CNO  ——> NH,CONH,, 


Sent 
tionally 


ON are 


Ammonium cyanate Urea 

Later in 1844 Kolbe synthesised Acetic acid by carbon, hydrogen and 
oxygen, while Berthelot synthesized methane (CH ah in 1856. 

1. Classification of organic compounds : Organic compounds are 
broadly classified into two categories— 

(i) Aliphatic or Open chain compounds : Organic compounds in which 
carbon atoms are attached in open chain are called aliphatic compounds. 
These compounds exist in such a way that carbon atoms are attached in 
branched or straight chains. 

Examples : Normal butane, normal pentane are simple chain 


compounds; 
CH,—CH,—CH,—CH, | CH,—CH,—CH,—CH,—CH, 
Normal butane Normal pentane 
Similarly isobutane, isopentane, Neopentane etc are branched chain 
compounds; 


CH. 
| 
ens le i las Blane CH, —C—CH, 
| 
CH, CH, CH, 
Isobutane 


3 


Isopentane Neopentane 


: wer Cyclic or close chain compounds : Organic compounds in which 
‘ardon atoms form a close chain cycle by combining mutually themselves 
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gar 1 - 
calle PH further divided Bin two sroups— ~— 


-- or Homocyclic 
tet gro G fro} sion Sigil cote 
ay eS -ompe se m carbon atoms only are 
han oe compounds. These carbon cyclic compo 
© 


a a 


lose cyclic compounds 
Sila carbocyclic or 
S may further be 


ple ey : 
i" my into two groups” nal Th 
lee i mpou H 
anttyy Aromat oe othe The cy word Aromatic is made fi 
, hich implies § . The cyclic carbon compounds i eee word 
f S in which six 


w A 
em jms form a closed chain are called aromatic com 

pounds. Thi 

s. The 


a Fy 
oot “ompounds like benzene, phenol, anilene 
¢ etc. are exa 
mples of 


spa | ompounds: 4 
seyclic compounds : Some characteristics of i 
cyclic com 
pounds 


Al S ei 
ee ave closed chains exhibit more resamblence to the ali ‘i 
hic = than aromatic compounds, that's why such come ye 
comity alicyclic (aliphatic + cyclic) compounds. ee 
such compounds there are more hydrogen atoms than aromati 
The organic compounds like cyclobuten, cyclo sane 
Threxen etc: examples of alicyclic compounds. iii 
atc . i 

fay oi Heterocyclic compounds : The cyclic compounds in which closed 
the elements other than carbon are called heterocyclic 


spain iS ade from the 

“impound. The organic compounds like piroll, fueran, thayophin, piredin 
o i i A 

tc. are examples of heterocyclic compounds in which nitrogen, oxygen, 


are hetro atoms respectively. 


Methane is 


penzene is calle 
Functional group :The group or radical present inan organiccompound 
on which main properties of the compound depends is called functional 
grrr ample : Ethyl alcohol (C,H,OH) is made from two groups, ethyl 
(-C,H,) and hydroxil (-OH), but since the main properties of ethyl alcohol 
depend on —OH, so its functional group is — OH. 
Main organic compounds and their functional groups 
Organic Functional Organic Functional 
compounds groups compounds groups 
Alcohol - OH Chloro -cl 
Bther -O- Cyano -CN 
Aldehyde — CHO Isocyano -NC 
Ketone >C=O Phenyle - CH, 
Ester - COOR Vinyle - CH, = CH 
Carbocyclic acid — COOH Acetyle — COCH, 
Amine — NH, Anelyde — NHCOR 
Anhydride RCOOCOR Benzoyle - COC, Hs 
Nitro - NO, Benzyle 2 CH,C,Hs 
Amide - CONH, Oxym go 
Alkyle -R 7 Hydrazene = NNH, 
Mercaptan - SH 
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sad - ant incidents of organic chemigt 


: The family or series of or, ANIC ey 
: functional group ang simi}s"Pouy, 
tructures among the memb, Aritigg id, 


sous series. . 
cen vetoes, The Ph non occurring is called homology" aie 
ous. . 
called homolog: 
R f alkel Ra % 
LN a Co i Cn 
cr 2 rol epee at xamples of homol ong every he 
(HOM) Tmbers. There are so many examp/ce of Homologous tieg’® 
adjacent Hemistcy put each have a differen: meee me 
anic C 
adjacent series members. 


is series 
istics of homologou ¢ 
Characteristics 0: the homologous series are represented by , % 


OF. Gy 


1. All members of TM 
: | formula 
wel s : C,H,,,; OH, Cay ee Seneral formulae 
Bennie a dal dehydic group of homologous series, of 
alc 


All members of a homologous series may be prepared by some co 
2. me! 


ica ctions. ; 
3 e acer series the molecular wts. of any two adjacent me 
"have a difference of 12 amu. : fa 
In homologous series with increase i ecular wts. the Physica) 
properties like b.p., m-p-, density etc of the corresponding Members 

nge. 

S cues : The chemical reaction through which ina 
more molecules of a compound form a larger molecule called polymer 
or polymerized compound and the process is called Polymerisation, The 
process of polymerisation takes place under certain specific Condition anq 
so molecules of every compounds do not take part for polymerisation, 
in chemical reaction. The molecules (smaller) which are involved in the 
chemical reaction for polymerisation are called monomer while that of 
products (larger) are called polymer. 

Example : If an acetylene gas is poured in a red hot copper pipe then 
three molecules of acetylene (C,H,) are polymerised and benzene (CH) 
is formed. Here acetylene is called monomer while benzene is called 
polymer. 

Characteristics of polymerisation 


1. Polymerisation is a reversible chemical process in which polymers 
easily and conversely decompose into monomers. 


2. The molecular wt. of the polymer is the multiple factor of the moleculat 
wt. of the monomer. 
3. 


In polymerisation 
polymer, 

4. In polymerisation carbon atom: 
5. In polymerisation the smaller 


™Mmon 


Mbers 


the identical molecules mutually combine to form 


ds. 
S do not form any new type of we 
molecules of water etc do not releas® 
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Some useful polymers and mono; 
mers 


Monomer Uses 
te Ethylene (CH, = CH,) In maki 
yee packingien Poly bags, tube 
ance Styrene (C,HsCH = CH.)  Inmaki MmModities, 
awit hakingradioandtelevisi 
: Jene (CH,CH = Psi _n 
wy pres? ory 3CH = CH,) In making tube. 
pl Tetra flour ethylene Ininakin : 
= chlori mL ee 
vinyle- Vinyle oride Ii: making cab ; 
Ay ae PVO) (CH, = CHCl) a 
C HLN (CH,), NH, and In z 
nylon HOOC (CH,), COOH Sprmenninduetey: 
HOCH, CH,OH and I F 
gervien® screening : erin 
Gc Fermentation : The term fermentation originated from Latin word 


pever® which implies pe process of fermentation was not new 
for the ancient PeOP’ le a ey were well known about such incident. 
pat the scientific study oO! ‘ermentation was firstly done by a French chemist 
s of decomposition of complex organic compounds by 

i cro-organis s or bacteria into simpler organic compounds is called 
fermentation. The process of fermentation simply occurs by the help of 
nitrogenous substance which acts like a catalyst and called ferment. The 
examples of fermentations are so many in our daily life—like to prepare 
wine and vinegar from the juice of sugarcane, to convert milk into the curd, 
occurring of sourness in the milk and intertwined flour. Thus the process 
of fermentation occurs in the presence of yeast or bacteria and this process 
isan exothermic reaction in which heat is released. Also during the process 
of fermentation various gases like CO, H, CH, etc. emerge simultaneously 
and the appearance of these gases seem like boiling the fermentive solution 


of the substance. 
D. Isomerism : The organic compounds whose molecular formulae are 


same but atomic configurations of the molecules are different and their 


physical and chemical properties are different is called isomers and the 


phenomenon is called isomerism. 
Example : Normal butane and isobutane have same molecular formula 


C\H,, but their atomic arrangement in the molecules are different so their 
properties are different. Thus both are iso 
Types of isomerism 

(i) Structural isomerism : This isomerism 0c! 
appearing in confi gurational (structural) arrangement of 
molecules of the organic compounds. 
_ Gi) Stereo isomerism : This isomerism occurs due to the difference 
in electronic configuration of the atoms of the molecules of the organic 
compounds. 


mers to each other. 


curs due to the difference 
the atoms of the 
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— 


ave rocess of themolecules of}, " 
Posi deocarbon of smaller molecuis,, 
tne Ring. Usually larger molecules of. we, 


:T hedecom 
wt. into 
Hed cr 
ses on ie 
M molecules @ ane sang an 
smaller ne 
baeee* CyHie ~crackin& Octane Ethylene 
Decane ; 
heating CH. + CH, 
CHa cracking, Heptane Propene 
Decane salons sii 
y obtaine petroleum, 
by or tod rfl fay applying the cracking Proces Breate, 
pope today fulfille 
deman' 


ili int. 
- of higher boiling P 
hydrocarbons of hig) ripieventbion 
j the simple combination of}; 
F ds obtained from E ihydry 
Organic coma hydrocarbons. The organic ee like Pet 
and carbon are Ca theexamplesof natural products of the , 


~oteare Petro}, 
i e oiletcare etroleun, 
diesel, . See anatural source of hydrocarbon. Hydrocarbon jg Usually 
hus petrole! iS \ 


ivided i two categories— ; 

- ars hydrocarbon 2. Aromatic hydrocarbon 

5 y chain hydrocarbon is called aliphatic hydrocarbon, 
4 ans hydrocarbon is closed aromatic hydrocarbon. Also aliphate 
pydrocarbon is odourless, while aromatic hydrocarbon has a special] "ie 
of smell (odour). ; ; 

1. Aliphatic hydrocarbon : Aliphatic hydrocarbon may furthe, be 
divided into two groups— 

(a) Saturated hydrocarbon or Alkane or Paraffin. 

(b) Unsaturated hydrocarbon. 


(a) Saturated hydrocarbon: Thisisalso called alkane or Paraffin. Paraffin 
is a Latin word, which implies— less active and because of lesser activities 
of saturated hydrocarbons these are called paraffin. General formula of the 
member of the series of saturated hydrocarbons is givenby C,H, i wheren 
is the number of member of the series. The organic compounds like methane, 
ethane, propane, butane, pentane etc. are saturated hydrocarbons in which 
all carbon atoms are attached with single covalent bond. 

. a Vashiuiated hydrocarbon : Those compounds of aliphatic 
3 he — ons in which carbon atoms have double or triple covalent bonds 
unsaturated hydrocarbons. This is also of two types; 

Alkene or Olefin : Those iphatic 
iva : : compounds of unsaturated alipha 

'ydrocarbon in which carbo) S led 
Ethylinic hydrooats atoms have double covalent bond are call 
members of this a or oleffin or alkene. General formula for the 

: : ; 
an example of alkene isC,H,,, The organic compound Ethylene (C,H,)§ 


While 
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= bandana 


5 hydrocarbon oralkynes : Those 
yenic 4 ri compo 
acely g rocarbon In which carbon atoms have Wine of unsaturated 
tic evlenic or alkynes. General formula for the Covalent bond is 


pt co i members P 
Med ace he organic compound acetylene (CH) or eth vers of this series 
SC Nae this hydrocarbon. 2 yneis the simplest 
bo eo ™ 
F mpee® hydrocarbon: Those 
‘ 


‘ compo . 
2. i Td rogen and carbon en eo ers which are 
pores resmnatiC hydrocarbons. General formula oie like benzene 
es calle’ - - There are various compounds like tees members of 
ins serie eS anthracene etc. are the examples of aromatic ane toluene, 
apthalen ’ ane is the simplest one. Sometimes ar i yoreearoonin 
i pbenzen ‘omatic hydrocarbons are 
ht ailed Arenes. dink i 
«aoler organic compounds of carbon, hydrogen and ox F 
ane organic compounds of carbon, hydrogen and maven ieee 
awe ined BY 2 definite composition and combination of various functional 
obtal «= like alcohols, ether, esters aldehydes, ketones, carboxylic acids etc 
asic concept of various functional groups has been given as below : : 
1 ‘ai Alcohols : These are the simplest compound of carbon, hydrogen 
doxygen in which hydrogen atoms of alkanes are replaced by — OH 
a tional group and the compound obtained is called alcohol. Also the 
alcoholic compound in which only one— OH is present is called monohydric 
lcohol while that of two — OH is called dehydric alcohol. The compounds 
like methanol (methyl alcohol), ethenol (ethyl alcohol) etc. are the examples 
of monohydric alcohol, while glycol is an example of dihydric alcohol. 
General formula of the members of this series is CH,,,,OH. 

(b) Aldehydes : Organic compounds in which —CHO functional group 
ispresentare called aldehydes. General formula of the members of aldehydes 
are Chex ,CHO. The compounds like formaldehyde, acetaldehyde, 
propional dehyde etc are the examples of aldehydes. 

(c) Ketones : Organic compounds in which > C=O functional group is 
present are called ketones. General formula of the members of this family 
is (C Hone) CO. The compounds like acetone or dimethyl ketone, methyl 
ethyl ketone, diethyl ketone etc are the examples of ketone. 


als? 


wre V4 


(d) Carboxylicacids: Organic compounds in which — COOH functional 
group is present are called carboxylic acids and the general formula of 
their family's members is C,H,,,,,COOH or C/H,,O,. The compounds like 
formic acid, accetic acid, propionic acid, buteric acid etc are the examples 
of carboxylic acids. 


(e) Acid anhydrides : Organic compounds in which RCOOCOR 
functional group is present are called acid anhydrides. General formula of 
the members of this family is (C,H,,,,,CO),O- The compounds like acetic 
anhydride, porpionic anhydride etc are the examples of acid anibgyisities, 

_ (6) Esters : Organic compounds in which —COOR functional group 
ceeent are called esters. General formula of the family's page 
Fontan COOR or C,H,,05. The compounds like methyl formate, & y' 
Tmate, methyl acetate, ethyl acetate etc are the examples of esters. 
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Ca i 
The ethyl acetate is used in making artificial Perfu: 


TM 
dyes etc. ss, Scenteg _ 
y (g) Ethers : Organic ese) sapttne = ees ante es oy, 
resent are called ethers. General formu’ ‘a of family's me, eric! ag 
The compounds like dimethyl ether, diethyl ether etc. are GR i 
ethers. amp 
Diethy] ether is used in the form an anaesthesia and itis iss mn oO 
only. le dt, 
: General formulae of organic compounds er 
i Organic 
Organic General ‘gal 
compounds formulae compounds fost 
‘ul, 
Alkane CP Ether H, = 
Alkene CH,, Aldehyde and Ketone rot wr 
i i unr 
Alkynes CH, 2 Carboxylic) asia i, 6 
Alcohols CH, gO Primary aliphatic amine Cy” a 
One 
Alkyle halides = C,H, ,X Carbohydrate ; (HO, HK, 
y 
4. Some important organic compounds 


Methane : This is the first member of al 
called Marsh gas. The shape of it is tetrahedral and the angle betwee, 
consecutive bonds is of 109°28’. In nature methane is obtained con 
decomposition of vegetables and it is the main component of Natural 
in which it is found nearly 90%. Ras 


In the laboratory it is prepared by heating the mixture of sodium acet 
and sodalime. This gas is also Prepared by the reaction of aluminium * 
on water, and on the commercial level infact it is mai 
Process. Methane gas forms an explosive mixture with 
due to it sometimes in coal mines 
used in the form of a 


kane's family which ig as 


Production of hydrog, 
etc. 


Ethylene : This is the first member of alkene's family. In the laboratory 
ethylene is prepared by heating ethyl alcohol with excess conc. H80, 
at nearly 170°C. This is used in making mustard gas, in the form of an 
anaesthesia, in the production of oxy ethylene flame etc, 

Acetylene : This is the first member of alkyle's family and it was firstly 
discovered by an American's scientist Wilson. Itis prepared in the laboratory 
by the reaction of d water. This is used in the production 

i form of an anaesthesia, in the welding 
lic bodies, in the synthesis of benzene, in the ripening 
of fruits artificially etc, 

Chloro Fluoro Carbon (CFO or Feron : This is basically a composition 
and combinat 


: ion of chlorine, fluorine and carbon atoms and it alee 
significant role in the depletion of ozone layer. This is also called Freon 


chemical name of which is Chloro Fluoro Carbon (CFC) and it is used in 
form of solvent, coolent, Preservator etc. 
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Chemistry 


1 alcohol : This is a colourless ligui i 
By i inking human body is earner ve 


and on wine. This is obtained by the fruii 
mi jal | 
justria 


ated and that's why it volatile 
‘i his ts and starched food pty eed 
evel it is produced by the process of ferme: ‘ood grains and.on 
f industf motor vehicles, aircrafts, in making transparere nor, 8. USM as 
hy fumes and scented commodities, in the produces oF Helis ae making 
%, Methyl alcohol : This isa deadly Poisonous (toxic) liquid ie 
_mell) is like a wine. Ifa man drinks it then he may be blind id 

inking man can die. Most of the death of the people fae on excess 
*y jsonous wine is caused by methyl alcohol. Early time it wa eee 
w the process of destructive distillation. This is utilised in the for sean 
d by’ mixing petrol in it. It is also used in the production of artificial c i Ss 
in the form of solvent of barnish etc. eee 
Ethylene Glycol : This is basically a dihydric alcohol sweet in taste and 

jtis used in reducing m.p. of ice in the radiator of cars in the cold regions. 
Glycerol : This isa derivative of trihydroxide of propane whose 
commercial name is Glycerine. It is the main member of trihydric alcoholic 
series. It is found in the free state in the fermented sugar solution and in 
«mall amount in the human blood, while in joint form it is found in fat 
and vegetable oils in the form of esterified higher organic acids. It is an 


whose odour 


ef 


by extremely hygroscopic substance which directly reacts with conc. HNO, in 
vo the presence of conc. H,SO, and thus Glycerine trinitrate (Tri Nitro Glycerine 

_ ING) is formed. TING is a powerful explosive which is utilised in the 
as manufacturing of dynamite and other explosives. Glycerol is used in making 


transparent soaps, shoes's polish, synergetic medicines, lubricants, printing 

ink, cosmetics, antifreezer etc. 

2 Diethyl ether : This is the most important ether of its family and it is 
also called ether only. This was firstly prepared by a medical practicener of 
Germany Balerieos Cordus by heating ethyl alcohol with conc. H,SO, and 
it was firstly synthesised by Williamson. It is used as an anaesthetic agent 
and it is assumed a better anaesthesia than chloroform. 

Chloroform : This was firstly discovered by Lebieg in 1831. Sempson 
asserted that it is an anaesthetic agent and later he used it in surgical 
operations. Usually the vapour of chloroform on inhalation ceases the sence 
organs and thus it is used as an anaesthesia. 

Iodoform : This is a yellow coloured crystalline sublimative substance 
which has a special type of smell (odour). This is insoluble in water and 
soluble in alcohol and ether. This is also a strong bactericidal substance that's 
why it is used as an antiseptic in medicine. 

Pyrin : This is known as carbon tetrachloride (CCI) and this is used in 
extinguishing the electric fire. 

Urea : First time it was obtained from urine in 1773, but it was firstly 
synthesised in 1828 by Wohler in the laboratory from ammonium cyanate. 
Ureawas the first organiccompound which was synthesised in thelaboratory 

- in itnearly 46% nitrogen is to be found. This is a colourless, —— 
: a soluble in water. This is found in the urine of ms ars oe os 
fig as a fertilizer and additionally it is also used in the produc 

gen gas, baronal medicines, urea plastic etc. 
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“380 a 
. 2 40% formaldehyde is calleq 
prea pr cecrone sot of the Foodstutis, formalin 
aes $ st pre: = 
This is used as the bes' ived from latin word form; 
Eormic acid : Thisname has been derives OFMicus wh, 


use boxylic acid and the first membe, “hich 
go Seas ts. This is a monocarbo : T of 
implies Fed ant. ily, This acid is basically found in red ants and bees, Finn® 
pape he acid was prepared by the distillation of wai a with Ted ants an 
Fnac ies called formic acid. This is used as a insecticide, in the form of 
that's why it is in the manufacturing of ruber, leather, cloth ete. 


medicine of artherites, eg — ‘ 
~Xcetic acid : This is found in free state in the juices of various fruits - 


i litisobtained from pyro}; 
specially in vinegar. On thecommercial level :  PYTOligneoy, 
pe mea in the form of celulose acetate in making Photographs 
film and Rayon. The dil. solution of acetic acid (4%-6%) is called vinegar. 
\@axalic acid : This is a dicarboxylic acid also found in the form e 
potassium salts in vegetations. This is also found in the form of Salt of 
| potassium-hydrogen in the family of plants as Oxalis and Rumex. It Occurs 
{ in the cells of plant in the form of calcium oxalate. This is also found in ver 
4 small amount in human urine and sometimes this acid accumulates in the 
kidney in the form of calcium oxalate and that's why prostate (stone) appears 
in the kedney. This is used in the form of ferrous oxalate in Photography 
i and the ink spot of the garments is also removed by it. 
| Acetoacetic acid : This is a colourless liquid and on decomposition 
| acetone and CO, are obtained. This acid appears excessively in the urine of 
| persons suffering from diabetes. 
| Pyroligneous acid : This is obtained by the destructive distillation of 
| wood and made from acetic acid, acetone and methyl alcohol. 
| Citric acid : This is a mono hydroxy tricarboxylic acid which is basically 
citrous and found in citrous fruits like lemon, orange etc. 

4 Lactic acid : This is a monohydroxy acid which is more soluble in water 
due to the presence of hydrogen bonds but insoluble in organic solvents. 
This is present in milk and sourness in the milk appears due to the Presence 


of lactic acid. The human beings feel tired due to the accumulation of lactic 
acid in the muscles. 


Tartaric acid : This is a dihydroxy dicarboxyclic acid which is Present 


in tamarind and grapes. This is used in the manufacturing of baking 
powder. 


i f™ 
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Chemistry 381 
_ The word aniline has been originate. 
olin es Indigo. Aniline is basically an mane nessa i 
cn ea wea by Unverdorben by the distillation of Hlineswateeand 
» 6. Later it was obtained by Runge from coaltar and by Fr} he 
Indigo with cone. alkali. Aniline is used in ruber revere 5 
-acturing of drugs, dyes etc. i 
fac 1: This is a monohydroxy derivative of benzen 
hem folic acid. This was obtained by Runge in 1834 fro: 
aed ae replacing hydrogen of benzene by hydroxyle 
. pie vedin making picric acid (explosive), phenolfthele 
qhisis vealys alic acid etc. 
spi aldehyde: This isa light brown coloured organic compound which 
ae making the delicious spices and in various chemical reactions, 
gene acid : This is an aromatic carboxylic acid which is frequently 
7s {0 odstuffs preservator. 


e and it is also 
M coaltar. This is 
functional group. 
ne, bakelite, salol, 


atic acid : This is a white crystalline aromatic acid which is used 
the manufacturing of pain killer medicines. 
in 


Toluene : Firstly it was extracted from a resin namely tolubalsam and 

< called toluene, its commercial name is Toluol. Toluene is used in the 
thus acturing’ oF TNT explosive, as a solvent, in dry cleaning in sacchrin 
my chloramine - T drugs, with petrol and benzene as an antifreezer etc. 
a sacchrin: Thisisan organic substance whichis obtained by the oxidation 
oftolwen (C,H,CH,) and Orthos: fulphaberzanide AC FL EO;CONH) saditis 
an peared in the form of sacchrin which is 550 times sweeter than ordinary 
sugar. The calorefic value of the sacchrin is zero so it is used in bevarage 
and as sugar for the persons suffering from diabetes. 


Naphthalene : This is a poly nuclear hydrocarbon which is used as a 
germicide and germs do not appear in garments because of the effect of 
this. 

Carbohydrates : This is found abundantly in vegetations and it is of 
various types like monosacchride, disacchride, trisacchride, oligo sacchride 
etc. These are the organic compounds which are temporary energy provider 


(supplier). The compounds like glucose, sugar, starch etc are examples of 
carbohydrates. 


Neoprene : This is a synthetic rubber and obtained from the 
polymerisation of 2-chloro-butadiene. Neoprene is used in making electrical 
insulating material, electrical cable, conveyor belt, the pipes of carrying 
crude oils etc. Also it doesn't burn easily like the natural rubber. 

Thiokol : This is another artificial rubber which is obtained from the 
teaction of dichloro ethane and poly sulphide. It is used in making pipes 
of carrying crude oils, solvent storage tank etc. Thiokol rubber is mixed up 
He chemicals which releases oxygen then this mixture is used as a solid 

el for the rocket engines. 
‘ henktlite : This is obtained from heating the phenol and formaldehyde 


ot © presence of sodium hydroxide. It is used in making the body (cabinet) 
radio and television, bucket etc. 
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i ich is obtai 
fess moplastic which is ined ¢ 
Polythene : This is ena oP ad in making Pipe, coating of ™ the 
polymerisation of ethylene. T’™ elect; 


wire, packing bags etc. 
Rexin : This is an artificial _ 
of cellulose. Good quality rexins 
on the thick canvas. se 
‘ toms of ethy ineacom, 
| re lacing all four ator é ea —_ 
etre : > forma plasticcalled Te! lon. ae subs 
pone oe is no effect of conc. acids and alkalies. This is an e i 
and on it there 


i i and de h 

seful plastic which is used in making various equipments Me! 
usefu Ss in Te 

Polyvinyl Chloride = This is 0} 


Vices, 
btained from the polymerisation 
hloride and it is used in making thin cover, film, rain coat, wate; 
chlor 
filling toys. , fate 
y ‘ i lly in controlling the uncontrolleq 
: This gas iS used usually 1m t ok 
(c ot Lod gas ea unique characteristic and when at in the conte 
poss then there isa bitter burning (pain)in the eyes and tears are pr, 


hi Oduced, 
There are various tear gas like alpha chloro acetophenon, acrolene etc, 
exe 


Mustard gas : This isa deadly polsonails a mines utilised in the 
chemical weapons during the first world war. “ is ol * : trom the Teaction 
of ethylene and sulphur monochloride and the eh odour) of this Bas is 
like the mustard oil, so it is called mustard gas. The vapour of the mustard 
gas produces blister on the skin and this gas strongly damages the lu: 
The vapour of the mustard gas even transmits through the rubber. 

Lewisite : This is also a poisonous gas like mustard gas which was 
utilised in the chemical weapons during | the second worldwar. When 
acetylene reacts with arsenic trichloride in the presence of anhydrous 
aluminium chloride then this gas is obtained. 

Chloropicrin : This is a toxic (poisonous) gas which is used during the 
war and it is obtained from the reaction of chloroform and HNO,. 

Methy] Isocynate (MIQ) = This is an extremely poisoness (toxic) gas 
which was leaked out during, Bhopal gas tragedy in 1984 through the Union 
Carbide Company of USA where insecticides were manufactured. 

Marsh gas : Methane (CH,) is called marsh gas and the cause behind 
the name is occurrence of it inside the moist land. Marsh gas is also found in 
stored water of the ponds and at moist places in the form of bubbles. Basically 
this gas originates from the earthened vegetations and bio substances by 
the decay (decomposition) of bacteria or micro-organism. 


Clathret : This is an abundantly occurring gas near the sea shore which 


is basically the traped methane gas in the molecules of water and this can 
be utilised in the form of a fuel. 


and it obtained from the 


Vegetar: 
btained from the coating o¢ Pyration 
ing 


f Vin: 1 
T OF air 


ngs. 


Gobar gas : This is also called Methane gas (volatile) and it originates 
from the decomposition of weted (moist) gobar which burns easily in the 
presence of air. Through gobar gas plants which are very common in rural 


areas of India not only Gobar gas (CH,) is produced but the residues of 


gobar are also utilised as bio fertili 
Seannedtge one cunear io fertilizers (manures). 


igjed Natural “2as (LING) : Like Liquifieg 1 ae 
-quifie tural gas i i ‘Wified Petr : 
nied form of natural gas in which the main train - in 
ili nt is methan, 
+H) The complete name of it is Lyser, . 
ie dreamy drug: le sal 
yt. Aspirin is acetyle salysilic acid and it ; : 
, spin pain killer drug. ne'itis a volatile compound 


sed a5 

ws wudenyde - When anhydrated acetaldeh 
Lie ia paraldehyde is formed and it is used 

490 tropine : The chemical name of it is hexa 
ee ned by reacting formaldehyde with am 


si medicine of urine. 
he cchloretone : When acetone reacts with chlorofo 
ae potash (KOH) then chloretone compound i: 
aking the drugs of vomiting or headache which 
in ition of mountain or sea. 
ex : The chemical na f thi 
ammexene : : me of this compound is B 
ailoride (BHC). It is a strong insecticide. eae 
: Thisi ily colourless liquid. It is obtai i 
chloral: This isan oily quid. Itis obtained from the reactioi 
y chlorine and acetaldehyde. The chemical name of chloral is trichloro 
oe dehyde and it is mainly used in the manufacturing of DDT. 
a pDT:Thecompletenameofthiscompoundisdichlorodiphenyltrichloro 
ethane. Thisis used like an important germicide and it is manufactured from 


Bic Acid Dithylemide which i. 
Is 


yde is heated with cone 
as a sleeping drug. ; 
methylene tetramine and 
ae ? , 

i onia. It is used in making 
rm in the presence 
s formed. It is used 


of 4! 
a appears during the 


chloral. 
5. Organic compounds and their uses 


Organic compounds Uses 

Methane Black colour, used inmaking motor tyreand printing 
ink, in the production of light and energy, in making 
methyl alcohol, formaldehyde and chloroform etc. 

Butane In liquid state it is used as a LPG fuel. 

Ethylene In fruit ripening and fruits preservator, in making 
mustard gas, in the form of an anaesthesia, in 
producing oxy-ethylene flame etc. 

Acetylene In producing light, oxy-ethylene flame, in the form of 
narselin anaesthesia, in making neoprine (artificial 
rubber), in artificial fruits ripening etc. 

Polythene In producing electrical resistance in wires and 
cables, in making layer in the cap of the bottle in the 
production of non-crackable bottles, pipes, buckets 


ete. 

Polystrene In the production of caps of bottles of acid, in making 
the body of the accumulator cells etc. 

Ethyl bromide In making local anaesthesia. 
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Organic compounds Uses 


ical operation as an anaesthesia, i 
Chloroform nee of cbbee fat, lac etc, as an insectiggs"™ = 
F hyleted spirit, artificia} 8, tc. 
Methyl alcohol pesca ote a with petrol and ime Sarna 
engines, etc. : el of 
Formamint In making medicine of throat in Making chewin 
tablets etc. ; 3 ils eee Z 
i wine an oli 
Ethyl alcohol mo a tincture, barnish and polish, in 
of solvents, in methyleted spirit, in artific; = 
of perfumes and scent of fruits, in transparent = “1 
in spirit lamps and stoves, in the form of a fant *. 
motor vehicle in cleaning the wound, in the ons 
an insecticide etc. 


Arinkin, 
the for, 
al co}, 


Glyceral In making nitroglycerine, in cleaning the co. 


i i ™MPonent 
parts of watches, in the ink of stamp, in shoes Polish 
and cosmetics, in transparent soaps, in Pain Teliever 
medicines of the fractured parts of the body (organs) 
in sweets, wine and as a fruits preservator ee 
In making insecticides, in fixation Of giletin film 
on the photographic plates, in making waterproot 
cloths by mixing it with eggs exterior whitey part 
etc. 


Formaldehyde 


Acetaldehyde In making colours and medicines, in m; 


‘anufacturing 
meta acetaldehyde medicine used in sleeping, inthe 
production of plastic. 

In making barnish, cardite, clodian Celulose, 
artificial silk, synthetic rubber, sulphone, chlorotone, 
chloroform, iodoform etc. as medicines. 

In making insecticide, as a Preservator of fruits 
juices, in trade of leather, rubber etc. 


As a laboratory's reagent, in the form of vinegar, in 
making sauces and jelly etc. 


Acetone 


Formic acid 


Acetic acid 


Acetyl chloride In making acetamide, acetic anhydride etc. 

Acetic anhydride — Incolour industry, in the manufacturi ng of medicine 
like aspirin, in making artificial (synthetic) silk from 
cellulose, etc. 

Acetamide In softening leather, cloth and in moisting pulp and 
Paper. 

Ethyl acetate In making medicines, artificial perfumes etc. 

Urea In the form of fertilizer, in making formaldehyde, 
urea, plastic, medicines etc, 

Benzene 


In the form of a solvent, ind 


ry cleaning, by mixing it 
with petrol and used asa 


fuel of engines etc. 


s 
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ai pounds Uses 
ic In colouration and printi 
tie : printing of , 
. "lic acid colour of ink and coaltar, in ES mee in making 
in cleaning the spot of ink by its 10% ing of leather, 
In making different EEE Wine, } ‘Olution etc. 
pede , in sweet: 
sco? preservetorsof fruits uices, medici 3 S and 
6 etc. J edicines like gluconate 
In dry cleaning, in the form 
c of a sol i 
uve” production of medicines, in making ie — 
chlor? penzene In manufacturing of aniline, phenol etc. : 
ro P enzene In the production of soaps, in the form of mirbane oil 
Ni in making polishes and cheap perfumes etc. ‘ 
, In trade of colours, in th i 
a - e manufacturing of drugs 
phenol In the production of carbolic soap, in the form of 
iia in bakelite, in phenestine, aspirin, celolal 
etc. 
Be azaldehyde In colour industry, in manufacturing of perfumes 
etc. 
penzoic acid In making drugs, as a preservator of fruits juices 
etc. 


In the production of sacchrin, in the production of 
solute colour, in making sulpha drugs etc. 
Asananaesthesia, solvent, coolent, in theproduction 
of alcohol etc. 

Carbon tetrachloride In the form of a fier extinguisher. 

Urotropin In the treatment of urological diseases. 
Gammexene In the form of a germicide / insecticide. 


6. Natural sources of organic acids 
Organic Acids Natural Sources 


Benzene sulphonic 
acid 
Ether 


Organic Acids Natural Sources 
Formic acid In red ants Tartaric acid In tamarind 
Citric acid In citrous fruits like Benzoid acid In grass, leaves, 
lemon, orange etc. urine etc. 
Oxalic acid In the tree of sarel. |Lactic acid In milk 
Glumatic acid In wheat 


In juices of fruits 
7. Alcoholic beverages 


¢ beverage which is prepa 
unt oO} 


Acetic acid 
Wine is an alcohol red by the combination 
of various fermented substances and the amo f alcohol is different in 


different types of wine. 
‘There are various types of wine like beer, champagne, cider, port and 
sherry, whisky, Rum, Brandy, Gin etc. In the beer the amount of alcohol is 


extremely low, while in the Rum this amount is extremely high and the 


champagne iS the most costly wine among all. 
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verage has been classified into two categoriog 


Broadly, alcoholic be e : These types of beverages are Prepared 4, 


(i) Distilled vomit distilled beverage and the amounts of alcoho} 
distillation of with« Bena ry 
from (40-55)% as given tcl alesbol —— 
Distilled beverage (40-50)% barley 
Whisky (45-55)% Sugar-cane 
Rum (40-50)% grapes 
Brandy (35-40)% Maize 
Gin 


A types of beverage are re 
ss istilled beverage : These ty: , re: pi 

(ii) beeoett i of fruits juices or food grains and on filteration of 

by the ; aa liquid and some wanted flavour, colour and perfumes are addeg 
(intermixed). The amounts of alcohol vary from (3-15)% as given below, 


‘Pareq 


Undistilled beverage % of alcohol Sources 
Beer (3-6)% barley 
Champagne (10-15)% grapes 
Port & sherry (15-25)% grapes 
Cider (2-6)% apples 


Terms related to alcohol 


Wood spirit : Methyl alcohol is also called wood spirit because in early 
stage it was obtained from the destructive distillation of wood. 

Grain alcohol : Ethyl alcohol is also called grain alcohol because it is 
obtained from the starch enriched substances. 

Absolute alcohol : The alcohol which is 100% pure is called absolute alcohol 
and it is completely pure and anhydrated. 

Rectified spirit : This is also called commercial alcohol in which 95.6% 
ethyl alcohol and 4.4% water coexist. 


Power alcohol : The mixture of purified spirit, benzene and petrol is called 
power alcohol and it is used in propelling engine. As it is directly related 
to the power of the engine so it is called power alcohol. 

Denatured alcohol : Ethyl alcohol which can not be used for the drinking 
is called denatured alcohol. In order to obtain such type of alcohol usually 
in purified spirit, methyl alcohol, pyridine, acetone etc. types of toxic 
substances are mixed up. 

8. Petroleum 

, Petroleum isanatural fuel whichisa densely deep black-brown coloured 
liquid sticky in nature and which has a special smell (odour). Basically it is 
found in a very deepen site between the sedimentary rock layers inside the 
Earth's Crust and chemically it is a complex saturated hydrocarbon which 


is also called crude (mineral) oil. The term petroleum is in fact made from 
two words — petra + oleum, 


r which implies oil (oleum) of rock (petra). That's 
en is also called rock oil. Today petroleum is also called Black 
or Liquid Gold. The petroleum substances like petrol, kerosene oil, 


— 
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carbons, ether, natural gases et, 


C. are ext; 
shyen ajlation. Mode: re 
F iow" sal distillation Modern concept reg 


: icted by thi 
re arding toi 'y the method 
trae originated from the living beings and Seeman that petroleum 
on Fe : 
Fr gockin’ and Cc tg pase tes es are some fuels which : 
at e air for the = — se . en these fuels burn and pra are mixed 

it sheat of the fuels doesn't transform themself into the exa tn mn 
eth , metallic sound which is called knocking. Thus those re? and 
duce’ is very low are assumed the best fuels and vicevere" is whose 
tod Oke knocking some compounds are added - To lower 
gow 


oe such compounds are called anti 
= the fuel is cxpreeied by octane nu 
i fuel is good and vice-versa. Thus for j i 
lin the fuels anti knocking compound is ititesconlioatoa oe 
or er ot etra Ethyl Lead (TEL) is the best anti knocking comiouma: 
mom mepound Benzene Toluene Xylene (BTX) is also one of the best anti- 
. i eDIpO und. Generally 0.15 ml TELis mixed up with ethyl bromide 
as litre petrol. . 6 
mtt This is a type of oily liquid hydrocarbon obtained by the 
et distillation of petroleum. This is cheaper than petrol and a good 
a ged in vehicles, machines, devices etc. B 


‘ ut during its consumption 
rious toxic gases like sulphur dioxide (SO,) etc. are evolved. The 
. 


in the fuel to mak. 

h e th 
knocking compound. The 
mber and it is high for low 


ine 


frig seer ere as SO. 
seates SOME problems like irritation in eyes, headache, inhaling p’ : z 
etcand sometimes 


sees : roblems 
skin diseases and respiratory system problems also come 
into existence. 


spread in the 


Ultra Low Sulphur Diesel (ULSD) or City Diesel : This is an extremely 
atmosphere because of low sulphur presence in it. It is used 
frequently in almost all cities of Europe. 


ure form of diesel. Through the combustion of this diesel less pollutants are 


Green Diesel : This is the best quality diesel, recognised as Euro-4. In 
diesel family it is assumed the best because of extremely low pollutants 
production on its combustion. 

Liquified Petroleum Gas (LPG) : This is a mixture of hydrocarbons 
like propane, butane and iso-butane in liquified form at an extremely high 
pressure. These liquified mixture of hydrocarbons is called LPG which is 
used as a cooking gas. LPG is obtained by the fractional distillation of natural 
gas and petroleum. To detect the leakage of LPG some substance of special 
smell like merkepton etc is mixed up. 

Compressed Natural Gas (CNG): Thisis alsoa mixture of hydrocarbons 
(compressed natural gas) found inside the earth's crust in which (80-90)7% 
methane (CH ”) gas exists. This gas emits less CO (about 70%), Nitrogen 
oxide (87%), bio gases (89%) etc. with comparison to petrol and diesel CNG 
burns at more than 540°C, while petrol burns at 232°C to 282°C. This gas is 
basically a colourless, odourless, light from air and less pollutant supplier. 

CNG is today also used as a fuel of the vehicles but it is compressed 
“upto 200-250 kg per squared cm. This is used in the vehicle as an alternative 
uel of petrol and diesel. By the use of CNG the deadly toxic substances like 
Te 


ad, Nios See a release in very small amount due to which oureco-system 
Mains balanced and pollution level is under control. 
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General Science 


. sred in Brazil. The mixture 

rst discovere Sete —_ 

: and it is obtained by miy; to} 

Widand alcoho! (o0%)ie called Cong the use of gaschol as een li Petro} 

te extracted alcohol of an ee ype reduced ard ae mt 
i a | ; é a 

vehicles the pollutants like CO, sasbhol canbe akedeealionate eg — 

an extremely lower 


level. Thus re no 
he petrol because of great demand of pe . 
— 9. Soap and Detergen 
ly soaps are sodium salts of piener tae acids like ee 
‘ Soap: wet pe acid, oleic acid (C,,) gon HD etc ae mi 
acid (C,H, these acids are called gosta x — CH Cogn 
ccthsen asia (Cc Hy<COONA) and sodiu rH ACodh 
respectively. aps : There should be no free alk 


ge d so. & 
Characteristics of erable inalcohol, the moisture should not 


Gasohol : Gasohol was fi 


ali in the 


be 
. must beso! i Present 
wa ind cap shouldnt be cracked ring thee 


i i i he first 

ent ; This was firstly invented during t! st world _ 
ai detergent is a substance prspers ke pes Dia fatty sate 
extracted from various vegetative oils ates i cl e dirty cloths aa 
garments are washed out. For cleaning the cloths “4 garments by the oh 
of ordinary soap there is a need of more labour ani with hard Water the 
problem is more serious. Thus to remove such difficulties chemists Searcheg 
the way to clean these cloths or garments more easily, conveniently Aa 
cheaply and these were called detergents. 


Types of detergents Examples 

Sodium alkyle sulphate Sodium lorel sulphate. 

Partially esterified compound Penta arithroatal monostiarate. 

Tetra ammonium salt. Tri methy] starium ammonium bromide, 


Displaced alkyle sulphonate Sodium P-dodesil benzene sulphonate. 
Difference between soap and detergent 


Soaps Detergents 
This is not appropriate to clean cloths This can be suitabl i i 
¢ Yy used in cleani 
with hard water because Ca** and the cloths because detergent doesnat 
Mg** ions directly combine with soap forms any insoluble precipitate with 
and a white oily compound forms Ca** and Mg** ions 
which prevents to form leather, ; 


Soaps exhibit lesser humidity. But detergents exhibit more 


detergents produce deadly 


even in excess use toxic polluta it i 
becausetheyformonlybiodegradable biode; 3 dabl _ 
substances with cloths, ne 


Soaps 
(naterials) ones the eubstanisis While detergents are prepared by 
Petroleum. Tom the the substances (materials) obtained 


from vegetable oils. 
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hi sh 
oils ay jycerol. Thus almost all oils a, eee 


ty acid« 
i most all nd fats 'Y acids 
ids ee obtained by pamitic, Staric an 


an 
ate 'd uns, 


aturated 
id olic aci eomPlex mixtu 
hich 2yiffer Physically but both belong to Lega 1ElYcerol. The oils 
i fats emperature the Blycerides which are found ee “2: cally at an 
‘din? at, while the glycerides which are liquid at an ordi N the solid state 
‘ ale Oi The oils and fats can also be di ! 
is od oil. 
alle 


: differentiateg i 
jg according, to this concept the 8lycerides, Whites b.p' Ten nat 
b fe a the oils while those glycerides whose b.p's are mo 
Mr. 
pe Eat e vegetable oils like oil of date has 
some’ and when through such oil 
des 


i Teparati 
wu butter). Edible fats must have the bate 
ae human body (37°C). 

of 


11. Waxes 
‘ ter which exists in nature like oi 
Wax is also an es : ike oil and fat but the ester i 
gifferent from ester glyceride. In Wax the molecules of highly fatty is hes 
he behalf of glycerol reacts with monohydric alcohol and formsa complex 
ed Some common types of waxes are given as below; 
: Waxes of bees of honey : Mainly it contains 


merisil pamitate. 
> Karnoba waxes : Obtained from 


Palm leaf and in it merisil ceratate is 
” tobe found. 
3, Spermty waxes : Obtained from the Sperms of whale and in it seti] 
: pamitate is to be found. 
4. Paraffin waxes: Mixture of higher hydrocarbons whichis obtained from 
petroleum. 


12. Plastic 

When the unsaturated hydrocarbons like ethylene, Propylene, butylene 
etc undergo the process of polymerisation under suitable conditions then 
higher polymer is obtained and it is called plastic. We can also say that the 
Plastic is a substance which remains soft during its course of Preparation 
and can be shaped in any form. 
Usually there are two types of plastics— 

1. Natural plastic : The 
cooling turns hard is called 

The tree of eucalyptus is the best example of natural plastic. 

2. Artificial 


plastic: The plastic formed by the chemical Processis called 
artificial plastic and it is of two types— 


plastic which on heating turns soft, while on 
natural plastic. 


1. Thermo 
On c 


Plastic : The plastic which on heating becomes soften while 
oling becomes harden is called thermo plastic and this characteristic 
'smaintained th: 


rough out its existence. Thermo plastic is obtained by the 
Process of addition polymerisation of the organic compounds of double 
0 ~ he polymers like polyethylene, poly vinyl chloride, polystyrene, 
"On, teflon etc are the examples of thermo plastics. 
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re 
i i Np ¢ 
2. es an arbitrary shape can be given to it but if PB fing 
soften and an r 
then it doesn’t remain 


§ ermosetting Pp 
ail aad emperat ure polymers. The examples 
calles 


are Glyptal, Vectal, Bakelite etc. 


13. Rubber 


. milk of some special ¢ 

This is obtained ancy tien and this milk is cia the tre, 
in the equatorial everg: d to erase the mark made b the Atey, ES . 
this was frequently ees and it is called rubber. Later digs Phite tly 
the plane Whe Pa ciel water resistance, bad e te 
Sa airy tc these rubbers are started to be use j 
and bie cei Aree In the primitive days rubbers w, 
aed eeu of forests of Amezan and Zarie. In Amezan river ped 
sie was the main region of the rubber production ang SO it (rants 
pico called wild rubber. Later in 20th century the plantation of meg 
started in Malaya and in South-East Asia. be, 

There are two types of rubber— 

1. Natural rubber : Natural rubber is obtained from some Sie 
of milk of trees called latex. Thus it is the rubber which is Obtaineg tp 
and almost all rubber (natural) is the polymer of Isoprene (CH Nea) 

2. Synthetic rubber : The rubber which is Produced a" 
artificially is called synthetic rubber and outstandi: 
regard to its discovery goes to Mathews and Hariss, 
extracted a polymer like natural rubber on heating iso 
60°C, and called it synthetic rubber. There are so many synthetic 


polystyrene, Dupren wihber, Neoprene rubber, thiokol rubbe 


chloride etc. 


14. Fibres 

The solid substance which has a long 
many times longer and larger than bread 
Synthetic fibres : These 
which have been composed 


substances Rayon, 
fibres. 


chained structure and whichis 
th is called fibre. ‘ 
are the polymers of so 

and combined 
Nylon, Polyester etc. a 


5 many simple moleuis 
in laboratories. The synthe: 
te the examples of synthets 


Some important synthetic fibres : 


‘ ) 

‘Oommercial level scarf (a woman'sgarmetl 

es Prepared in 1939. At Present Nylon is used frequently in makingret* 
Tapping, cloths of Parachute, tyre, teeth, brushes, ropes etc. 
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: The artificial fibres ma _ 


tracted fi de of Cellulo; = 
i Ti TO! SE j 
. lulose ed in conc ie Paste or a led Rayon ang 
v is :, te) Paper, Fj 
Jose 5 aOH a per, Fi 
cell form of cellulose solution is passeq out ate te then the pada 
ie jnder and dil. H,SO, 's poured due to which very fa Soles metalli 
Cae is chemically apute sotton and it is USed in ne fibres re Prepared, 
ay af aceutical lint or porous thick Paper etc, making cloths, carpets, 
ra olyster : Firstly, it was developed a 7 


nd com 
thesise the polyester twohydroxyle (~ OH) 
yt ically react with two carboxyle (_ coo 
ne since in this fibre there are so m, 
“wester- Polyester is used in the form of cloths, i 
r 4 , 
fire’ extinguishers. 
Carbon fibres : Carbon fibres are mad cat 
A ich the incident of corrosion does; "t carbonatoms 
in which M n't take place. Wh : 
fibres are heated in the absence of oxygen then fibres start ede synthetic 
carbon fibres are formed. Carbon fibres are used in makin ™Mpose and 
vehicles and sports items. 8 Parts of space 


efrom long chains o} 


15. Explosives 
The substances which on the combustion Provides extreme heat and 
energy with a strong cracking sound are called e sa 


‘xplosives. There i 
explosives but some of them are important which are— Bre WaEIOUS 
RDX (Research & Development Explosive) : RDX was 


byaGerman chemist Haning in 1899 in the form of a pure w! 


firstly invented 
powder. The chemical name of RDX is c 


hite crystallined 
yclo trimytheline trinitramine and 
sometimes it is also called plastic exploder and this explosion in USA is 
called cychlonite, in Germany it is called Hexogen and in Italy it is called 
T-. If plastic substance like poly butine acrilic acid is mixed up in RDX in 
very small amount then Plastic Bonded Explosive (PBE) isobtained. Another 
form of explosive is C4 which is a deadly destructor (cracker) and to achieve 
an optimal level of requirement some powder of aluminium is mixed up. 
Plastic Bonded Explosive (PBE) is today frequently used by the terorists and 


fundamentalist group. The explosion energy in normal RDX is nearly 1510 
kcal. 


TNG (Tri Nitro Gylecrine) : It is a colourless oily liquid which is used 
in making dynamite. TNG is also called Nobel's oil. This explosive was 
invented in 1846. It is prepared by mixing conc. H,SO, and conc. HNO, in 
Glycerine. 


TNT (Tri Nitro Toluene) : This is the most frequently used ln 

and it is prepared by the reaction of toluene (C,H, - CH,), conc. H,SO, a 

conc, HNO,. This explosive was firstly invented in 1863 while its commerci 

level used was started in 1914 and the first user of TNT was UK troops. 
“p 


: , bel 
'ynamite : This is also an explosive which was ae AS 
; Alfred in 1863. This is prepared by absorbing inert substances like p' 
j wood 


, i ite on the 
bs or absorbing in Kieselguhr. At present in making aris avery 
sehalf Of nitro glycerine sodium nitrate is used. In xelatine dy’ 

“mall amount of nitro cellulose is mixed up. 


ee 
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TNP (Tri Nitro Phenol) : This is also known as Picric acj 
prepared by the reaction of phenol with conc. H,SO, and con, 
is also a ultra exploder explosive. 


16. Drugs and Chemicals 

1. Anaesthesia : Anaesthetic drugs are basically used in ord 

the scence organs specially during the major surgical operation e 
time anaesthesia was used by William Morten in 1846 in the fo: 
ether. Later in 1847 it was used by James Sampson in the formo 
There are also so many compounds like sulphonal, veronal, ch 


cocaine, diagipalm, pentothal sodium, Halothane, nitrous oxi 
are used as anaesthesia. 


id and TNp. 


€F to cea, 

tC. The fing 
TM of diethy, 
f chloroform 
loropropan : 


ide etc, Which 


2. Antibiotics : Antibiotic drugs are prepared b: 
moulds, fungi etc and these drugs kill another org 
growth (spread) of virus and bacteria. Alexander FI 
the drug Penicilin (antibiotic) in 1929 which is u: 
bacteria and fungi. 

Some more important antibiotics which are u: 


Tetracycline, Cephalosporins, 
Chloromycitin etc. 


‘by micro Organism 
anism and examine the 
lemming firstly inventeg 
sed a destroyer Of Virus 


sed frequently are— 
Streptomycin, Gentamycin, Rifamycin 


3. Antiseptics : Antiseptic drugs are helpful in killin; 


2 Micro Organism 
(virus and bacteria) and in i 


Hypochlorous acid, Ethyl 


alcohol, phenols Hexachlorophene, Formaldehydes, Hydrogen Peroxide, 


Acriflavine etc. 


4. Antipyretics : Antipyretics are used as 
the form of medicine of fever etc. Some im 
Asprin, Crocin, Phenacitin, Pyromidin etc. 


a body pain reliever and in 
portant antipyretic drugs are— 


Some sulpha drugs are used speci, 
sulphanylmide which was invented and formed in 1908. 

Some important sulpha drugs are— 

Sulphanylmide, Sulphadigene, Sulphapyridene, Sulphathiogol ete. 


Miscellaneous 
() Important discoveries of chemistry 


Discovery Discoverer Discovery 


Discoverer 
Nitrogen Rutherford Uncertainty principle Heisenberg 
PH scale Lowrance Radioactivity H. Bacqueral 
Heavy water Ure Group displacement law Soddy & Fajan 


Calcium Devi 
Sodium Devi 


Law of partial pressure Dalton 
Law of inverse ratio Rietcher 
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Discoverer 
piscover? i 
F Devi 
atassivm 
Soddy 
nr law Ostwald 
pilution a * 
lyst Berzealius 
ae Cauvendish 
Dori Shielley 
covalencey Lewis 
Helium Locare 
cleus Rutherford 
a rium Berzealius 
Uranium Cloproth 
Proton Goldstein 
Electron J. J. Thomson 
Neutron J. Chadwick 
Octate rule Nelands 
Magnesium Devi 
Messon Yukawa 
Positron Anderson 
ygen Shielley & 
- Pristley 
Argon Ramssa & 
Raleigh 


Discovery 
Photo electric effect 
Electro valency 


Artificial radio activity 


Theory of wave mechanics 


eory of telativity 
Mass energy relation 
Law of mass action 
Polenium 

Exclusion principal 
Atomic Number 
Radium 

odern periodic table 
Old periodic table 
Law of gaseous diffusion 
Max. Multiplicity rule 
Treble law 

Quntum theory 
Atomic theory 

Law of electrolytic 
decomposition 

Law of constant 
proportion 


393, 


Discoverer 
Einstein 
Kossel 
Juliot/ Juliate 
de Brogeli 
Einstein veb-t 
Einstein 

Lovieser 

Madam Curie 
Paulli 

Moseley 

Curie Couple 
Moseley 
Mendleeve 

Grahm 

Hund 

Dobrineor 

Max. Planck 

J. Dalton 

Faraday 


Prout 


(II) Chemical formulae, commercial name of chemical compounds 


Commercial Name Chemical Compounds 


Common salt 
Baking soda 
Washing soda 
Chustic soda 
Chilli salt peter 
rax 

Soda ash 
Clobour salt 
Hypo 
Microcosmic salt 


Potash alum 


Scanned by CamScanner 


Sodium chloride 
Sodium bicarbonate 
Sodium carbonate 
Sodium hydroxide 
Sodium nitrate 
Sodium borate 
Sodium carbonate 
Sodium sulphate 
Sodium thiosulphate 
Sodium ammonium 
hydrogen phosphate 


Potassium aluminium 
sulphate 


Chemical formulae 
NaCl 

NaHCo, 
Na,CO,. 10H,O 
NaOH 

NaNO, 
Na,B,O, . 10H,O 
Na,CO, 

Na,SO, - 10H,O 
Na,S,O, . 5H,O 
NaNH, + HPO, 


K,SO, - AL,(SO,), - 24H, 


ae ad 


Commercial Name Chemical Compounds 
0) 


Red medicine 
Niter 
Chrome alum 


Bteaching powder 
Lime water 
<Zypsom 


Plaster of paris 


alk or Marble 
Slaked lime 
me stone 
Hydrolith 
Sal-ammoniac 
Lhughing gas 
Letharg 
lena 
Red vermillian 
White lead 
Acid of salt 
Meuretic acid 
Oil of vitriol 
Aquaregia 


Water gas 


Oleum 
Bauxite 
Solid ice 
Green vitriol 
Magnesia 
Hom Silver 
Lunar caustic 
Black zinc 


White vitrio, 


— 
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Potassium permangnet 
Potassium nitrate 
Potassium chromium 
sulphate 

Calcium oxy dichloride 
Calcium hydroxide 
Calcium sulphate 


Calcium sulphate 
hemihydrate 


Calcium carbonate 
Calcium oxide 
Calcium carbonate 
Calcium hydride 
Ammonium chloride 
Nitrous oxide 

Lead oxide 

Lead sulphide 

Lead peroxide 

Basic lead carbonate 
Hydrogen chloride 
Nitric acid 

Hydro chloric acid 
Cone. sulphuric acid 


Mixture of conc. nitric acid 
and conc. hydrochloric acid 


(1:3) 


Mixture of carbon monoxide 


and hydrogen 

Fuming sulphuric acid 
Hydrates alumina 
Solid carbondioxide 
Ferrous sulphate 
Magnesium oxide 
Silver chloride 

Silver Nitrate 

Zinc sulphide 

Zinc Sulphate 


Chemical formulae 
KMnO, yi 


KNO, 


K,SO, Cr, (SO,), ‘ 24H,0 


Ca(OCl) Cl or Cadc] 
Ca(OH), a 
CaSO, . 2H,0 
CaSO, . 1/2H,0 


Caco, 
CaO 
Caco, 
CaH, 
NH,Cl 
N,O 
PbO 
PbS 
Pb,O, 
2PbCO, . Pb (OH), 
HCl 


conc. H,SO, Fi 
HNO, + 3HCl 


CO+H, 


H,S,0, 
Al,O, . 2H,0 
co, 

FeSO, . 7H,O 
MgO 

AgCl 
AgNo, 

ZnS 

ZnSO, .7H,O 


[ Chemistry 


| Name Chemical Compounds Chent 
merci? : id emical formula 
io F Zinc oxide Zz e 
¢ we white nO 
chine ae Mercury Hg 
x sil¥e A a 
uick Mercuric chloride He,Cl 
ome . 5, 2 
on Mercuric sulphide Hes : 
yer i ‘ 
‘asi gublimate Mercurous chloride HgCl, 
= Duetereum oxid: 
avy wate! 6 © D,O 
drogen uetereum 
pss INET silicon dioxid ° 
: ilicon dioxide i 
silica ot SiO, 
és ebendum Silicon carbide sic: 
arsin Arsenic hydride AsH, 
glue vitriol Copper sulphate CuSO, . 5H,O 
Lithopone Mixture of zinc sulphide ZnS + BaSO, 
and barium sulphate 
Producer gas Mixture of carbon monoxide CO + N, 
and nitrogen gas 
Marsh gas Methane CH, 
Gammaxine Benzene Hexachloride C,H,Cl, 
(BHC) 
Phosgene Carbony] chloride coc, 
Mihegar dilute solution of acetic CH,COOH 
acid a 
Alcohol Ethyl alcohol C,H,OH 
Wood spirit Methyl alcohol CH,OH 
Starch = CoH 0Ps 
TNB Tri Nitro Benzene C,H, (NO,); 
TNT Tri Nitro Toluene C,H,CH, (NO,), 
« Juice of grapes Glucose NOH 120s 
Farmeline 10% solution of formal dil. HCHO 
dehyde 
Feron Dichloro difluoro carbon CF,Cl, 
Urea Carbamyde NH,CONH, 
\Ghlioroform Tri chloro methane CHCl, 
Todoform Tri iodo methane CHI, 
\Pytine Carbon tetra chloride ccl, 
Phenol Hydroxy benzene or C,H,OH 
carbolic acid 
CH,NC 
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ys, compos! ion an ir uses 
Alloys, comp it d their 
mb 0 


sition and a definite combi; 
emical compositio 
The a ioeeente in the form of a pe la ee 
netals: as aley one metal is mercury then alloy is called a 
jut if in thea 


3ome important alloys— 


Composition 
<n Cu-70%, Zn-30% 
Brass c 
Bronze Cu-90%, Sn-10% 
Artificial gold Cu-90%, AH10% 
Coins metal Cu-95%, Sn-4%, P-1% 
Gun metal Cu-88%, Sn-10%, Zn-2% 
Bell metal Cu-80%, Sn-20% 
Constanton Cu-60%, Ni-40% 


Monal metal Cu-28%, Fe-2%, Ni-70% 


German silver Cu-50%, Zn-35%, 
Ni#-15% 


Dutch metal Cu-80%, Zn-20% 

Magnelium — AH5%, Mg-95%, 

Durelumine or APS %, Mg-1%, Cus% 

Hydroleum 

Aluminium AH10%, Cu-90%, 

bronze 

Nichrome Ni, Fe, Cr, Mn 
Solder Pb-68%, Sn-32%, 

Alanko Fe, Al, Ni, Co 

saneenese Mn-14%,, Fe-(80-85)%, 

Stee] 7 

Chromium Cr-2.4%, Cy 5%, 

steel Fe-(90-95)y,°“”” 
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Nation of o, 
mix, 5 


Uses 


In making wii 


machines, utensil, - Pats 


zs ic. of 
In making utensi}s, ide, 

In making Omamen, 
etc. id, 
In makin, 


'& Coins 
idols. and 


ogy, 
In making fire 


i arms |, 
gun, pistol, equi Tike 
machines. Pments of 
In making bells which 

in school: ate 


Sand temples, 
In making Wires, 


In making idols, 


In making utensils idols etc 


In making Parts of mach 
devices etc. 

In making aircrafts ang 
aeroplane. 


In making. aircra 


fts, pressure 
cookers etc. 


In making utensils, coin, 
artificial Ornaments, paint etc. . 
In making electric heater, good 
quality electric wires etc. 

In welding metallic bodies 
filling cracked metallic parts. 
In making magnet. 

In making lockers, fish plateso! 
railway tracks, part of cutting 
machines etc. vi 
In making cutting ee 
shaving blades, bullets of 
and pistol etc. 


UStry 


Objective Questions . 


atom of which of the following elem, 

re ai ent hi 
Nitrogen (b) Oxygen (©) Hy — smallest nucleus? 
who was the inventor of atomic theory ? N (ad) Helium 
a Rutherford d 


( (b) Madam Curi 
() John Dalton (d) Albert Einstes 
Nucleon is the name which is used for : ia 


(a) electron and proton (b 
(c) electron and neutron ( q te aa neutron 
‘ Consider the following : ese [BPSC ASI 2002] 
, Carbondioxide 2. Oxides of Ni 
5 t : 
Which of the aboveis/ are the emission Testiasit 3. Oxides of Sulphur 


at thermal power plants ? ns from coal cumbustion 
(a) lonly (b) 2and3only (c) 1 and3 only (d) 1,2and3 

5 Minerals are : ICSAT-IAS (Pre) 2011] 
(a) liquids 


a inorganic solids 
) all of the above [BPSC 2011 
6. The number of neutrons and protons in the nucleus of ,.Ra™° are : . 
(a) 138and 88 (b) 88and 138 (c) 226and 88 (d) 88 and 226 
7. Who was the inventor of radioactivity : 
(a) Madam Curie (b) Irine Curie 


(c) gases 


(c) Henery Bacqurel (d) Rutherford 
B A single type of atom is found in: 

(a) compounds of minerals (b) mixture of minerals 

(c) natural elements (d) none of the above /BPSC 2011] 
9, Which one of the following is negatively charged ? 

(a) a-rays (b) B-rays (c) y-rays (d) X-rays 


[BPSC (Pre) 2002] 
10. Table salt (NaCl) is a product of : ; 
(a) weak acid and weak base (b) strong acid and strong base 
: e i s base (d) strong acid and weak base 
(c) weak acid and strong, v4 ebeat sender 


i sllowing is 1 radioactive element ? 
11. Which of the following !S ot a radioactive e! : 

i scium ‘c) titenium (d) zcronium 
(a) astetin (b) frans (c) ti d th 


12. Artificial silk is also called : P 
bre glas (d) nylon 
(a) rayon (b) dacron (c) fibre glass ce 


\ 


13. The elements of a group in the periodic table 
* (a) have similar chemical properties 
, cacutive atomic numbers ; 
oe — (d) are isotopes ICDS, 2012] 
(c) are isobars 


adi ce is 4 the time spent 
i dioactive substance is 4 months then 
4. 7 alf life of ar 


in decayin® 4 
(a) 3 months 
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th of the substance would be : 


5 12 months 
(b) 4months — (c) 8 months (8) ig (Pre) 2001) 


Be eee a Sea eae ae Nees Seam CAN AE ELEN es by , y 
& (a) uranium dating (b) carbon aig 
(c) atomic clock (A) bio clog 8 
1p. In the isotope of an atomic nucleus ; 
(a) number of neutrons are same but number 9 pti 
(b) number of protons are same but number of neutronc"s ies: 
(c) both number of protons and neutrons are Same — *te digg 
(d) both number of protons and neutrons are differen 
17. Cooking gas is a mixture of : 


ioxi 18 
(a) carbon monoxide and carbon dioxide ns 
(b) butane and propane (c) methane and eth 7 
(d) carbondioxide and oxygen Yleng 


18. The pH of fresh ground water slightly decreases upon . Pre) 
because— ee : Posy, a 
(a) Carbon dioxide from air is dissolved in the Water a 
(b) Oxygen from air is dissolved in the water 
(c) The dissolved carbon dioxide of the sround water & 


(d) The dissolved oxygen of the ground water escapes inte ss int 
le Ir 


: —“ aij 
19. Cobalt-60 is commonly used in radiation therapy, because O52, 
(a) alpharays (b) beta rays (c) gamma Tays (q) Xeraiits; | 
‘ Use }s 
20. Which of the following is not an isotope of hydrogen ? Pre) ay 
(a) protium (b) duterium = (c) iterium (4) tit; 
21. ,O'*, ,O'7, .O™ are called : ‘um 
fa) isotopes (b) isotones (c) isobars (8) iso ee 
Ur 
< ae, F IBPSC (ash ys 
22. The radioactive isotope of hydrogen is called : Ry 
(a) duterium —_(b) protium (c) radium (a) tritium 


23. Carbon dioxide is called a green house gas because_ 
(a) Its concentration remains always higher than 
(b) It is used in photosynthesis (c) It absorbs 
(d) It emits visible radiation 

24. Ina dry cell, which of the following are used as 
(a) Ammonium chloride and zinc chloride 
(b) Ammonium chloride and calcium chloride 
(c) Magnesium chloride and zinc chloride 
(d) Sodium chloride and zinc chloride 

25. The iso electronic of Al*3 is : 


other gases 
infrared Tadiation 


ICDs, x 
electrolytes ? vel 


UPSC (Pre) 2011) 


(a) Cl- (b) Al (c): S7- (d) F> (cps 2001) 
26. Which is the second most abundant metal in the earth's crust? 
(a) Iron (b) Aluminium (c) Copper (d) Zinc 
LJPSC (Pre) 2011] 


27. Age of fossil may be found out by determining the ratio of two isotopes 
of carbon. The isotopes are— 


(a) C-12 and C-13 (b) C-12 and Carbon block 

(c) C-12 and C-14 (d) C-13 and C-14 [CDs 2012] 
28. Teflon is a/an 

(a) fluorocarbon (b) hydro carbon ont] 

(c) pesticide (d) insecticide [PSC (Pre) 
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a 


35. 


37. 


38. 


. In which of the following chlorine has + 1 oxidation number ? 


e of ethylene molecule is ; 
ape of & ly 


shi 

‘The * wear , (b) tetrahedral 
(2) Hv janar triangular (4) hectohedral 
Ps ich of the following compound is tetrahedral > 

fi ; 2 
wrammonia & eh tetrachloride 
(" yater : acetylene 
id ah one of the following polymeric materials is useg 
w nretproof jackets ? Sed for making 
buinylon 6,6 (b) Rayon (©) Kevlar (@) Bangs 

” n 
: er PS 

he nucleus ofa singly ionized carbon atom contain IPSC (Pre) 2011] 


rotons and 6 neutrons (b) 5 prot 
) : Boies 6 neutrons and 6 clectronee spbanel 6 netnses 

(a) 12 protons, 6 neutrons and 6 electrons INDA 2012) 

ich one among the following nitrogen co : 
We age of nitrogen by mass ? mpounds has the least 
Py (NH,),PO, (b) NH, (c) NH,OH (d) NH,NO. 

3 
ong the following is th a a 

Which one amc ’ € correct order of amount of li 
(CaO), sities (SiO,), Alumina (A1,O,) and ferric oxide (Fe,O,)in Boriond 
cement ? 2 . 
fa) CaO > SiO, > ALO, > FeO, (b) SiO, >CaO> Fe,O, > ALO, 
() AL,O,> SiO, >CaO>Fe,O, (d) Fe,O, > ALO, > SiO, > CaO 


INDA, 2012] 
Which one among the following is the major constituent of soda lime 
glass ? , 
(a) sodium oxide (by ealetimcaxieie 
(c) calcium carbonate (d) silica 


INDA, 2012] 


(a) hypochlorous acid (b) hydrochloric acid 
(c) zinc chloride (d) chlorine 


[CDS 1999] 
Which of the following is not a metallic mineral ? 
(a) haematite (b) bauxite (c) gypsum (d) lemonite 
[PSC (Pre) 2011] 
Which of the following does not pollute ? 
(a) copper (b) cadmium = (c) arsenic (d) Nickel 
[MPPCS (Pre) 2011] 
. The element whose oxidation state in its every compound is same is: 
(a) carbon (b) fluorine (c) hydrogen = (d) oxygen 
[CDs 2002] 
. The oxidation state of oxygen in OF, is : 
(a) +2 (b) -2 (c) +1 (d) —1/CDs 2000) 
- The acid is a substance which : 
(a) accepts (gains) electron (b) donates electron 


(c)_ provides (donates) proton (d) donates OH™ ion 


» Which acid substance is found in vinegar ? 


a) Lactic Aci itri Maleic Acid (d) Acetic Acid 
ic Acid (b) Citric Acid (c) Male MaPRCS (Pre) 2011] 
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a 


400 ; ounds is used y 
following comp: as freez, 
43, Which one of the (b) CaCl, (©) C,H,OH (a) Pet, 
(a) KBr is lu, Ne 
(a tion of Hypo which is frequently utilized jy ten ny 
“f 5 0 . 
44, The solu ans solution of— 9S ei tog, My 
is an aqu hiosulphate ( tum tetra thio Phy 
(a) Sodium t hate (d) Ammonium cee 
(c) Sodium sulpha Pree Phat, 
' ‘ ‘ PCS 
lowing heaviest element is of nic (Pre 
45, Which one of the 0 Radium (c) Plodium’ qi Broup) My 
(a) Platinu Ton 
: [RRB 
jo, lron nails are dipped into blue copper sulphate solution, se 29) 
oh ae + ils are— 7 So 
time On eaand blue colour is discharged Me 
a dissolved but blue colour is not discharged 
) not dissolved and blue colour is not discharged 
in not dissolved but blue colour is discharged IN 
SIE. D, 
47. The average pH value of the milk is : 4201 
(a) 6.1 (b) 6.6 (c) 7.4 (d) 8 
48. Mohr salt is a ; 
(a) simple salt (b) hybrid salt (c) double salt (q) compl 
49. Astudentby chance mixed acetone with alcohol. This mixture Plex sai, 
and alcohol can be separated by— Of acetone 
(a) Filtration soul fe Separating funnel 
(c) Fractional crystalization (d) Fractional distillation 
NI 
50. In which of the following silver is not to be present ? INDA, 201 
ie Bost es (b) German Silver 
(c) Ruby silver (d) Lunar caustic 
51. The metal which forms hydrogen after th i tas (Pre) 2007 
alkali is : ee € Teaction of an acid With an 
(a) Zine (b) Sodium (c) Potasium (d) Calcium 
52. The airis an example of : [MEPS (Pre) 20) 
(a) the solution of solid in the gas (b i 
th i 
(c) the solution of liquidin aa ba ce eines Ne bs oe _ ae 
53. The milk is an example of : “Hon of liquid inthesol 
(a) Soluti : 
(©) emulsion re Collidal solution 
air-soluti 
54. The pH value of a solution is 6 then the h vie ink by 
- solution would be : © hydrogen ion concentration of 
a) 10°°M (b) =i 
10-1 
55. (c) 101° 6 
5. The hydrogen ion concentrati . ee 
concentration of hydr on of a solution is 10-4 M then the 
(a) 10-4 &) ess lon in it would be 
56. Which of the following is cal (c) 10-10 (a) 10° 
a incbromide > “led philosopher's wool ? 


ine oxide (b) Zinc nitrate - 
(4) Zine chloride [IAS (Pre) 2071 
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67. 


0. 


_ Usually docto 


. Which of the following is another name of RDX : 


ot the following form alum is 
ain killer (b) 
tiseptic 
a nan : ; 
wy gs ah a" of electrolysis oxidation acc tePuritier 
pre’ ccur: 
he F (b) anode 


Sat: INDA 2009 
cathode 7 (©) both of these y 
a= sess of electrolysis re Se 


duction vce, (d) No 

a y Urs at: Ne Of These 

ye (b) anode ; ©) both il 

w at the following, is used in the form of an el _ None 
an’ Sleetrolyte 


Used 2 any 


ofthese 
of the dry 


a amonium chloride and zinc chloride 
ay Aum chloride and calcium chloride 
Se ‘enesium chloride and zine chloride 
wmonium chloride and calcium chloride 
ai container (vessel) is galvanized by: HAS cree) 2001 
rhe v . i 
the ipromiam (b) Zinc (c) Aluminium (a) Nickel 
esas ; _ ‘Dharkhand pcs (Pre) 2008) 
saver wate turns blac! after a period of time due to formation es 
, 1 ‘ Bis 
Fer nitrate coating on silver (b) sulphide coating on dle 
Ts Mnloride coating on silver (d) oxide Coating on silver / 
c 
nich one among the following methods is not effective i 
Ww nic from contaminated ground water ? 
ie . 
i Boiling (b) Coagulation adsorption 
(c) lon exchange 


(d) Reverse osmosis 
i sae Sis NDA, 20: 
Cryolite is an ore of which one of the following metal ? ! 2011] 


5 antimony (b) Barium (c) Arsenic 


INDA, 2011] 
Nn removing, 


(4) Aluminium 
[CDS 2008 

rs recommend the foodstuffs which are prepared in he 

sil with comparison to the vegetable ghee because ; 

(a) oil has unsaturated fats 


(b) oil has saturated fats 
(c) to store the oil is convenient 


(d) oil is cheeper 

[Uttrakhand PCS (Pre) 2008] 
Which one of the following pairs of gases mainly cause the explosion 
inthe land mines ? 
(a) H, and O, 


(b) Oxygen and acetylene 
(c) Methane and air 


(d) Carbondioxide and methane 


[IAS (Pre) 2008] 
The catalyst used in the hydrogenation process of the oils is = 


(a) Fe (b) Ni (c) Mo (d) Pt 


: i (b) Deestron 
© cecuinane (d) Cychlonite [IAS (Pre) 2007] 


The catalyst used in the production of H,SO, by the Contact process 
is/are : 
(a) pieces (powder) of iron 


(b) pieces (powder) of platinum 
(c) oxide of nitrogen 


(d) nickel 


; ber's process 
The catalyst used in the production of ammonia by the Hal P’ 
is: 


bdenum 
(a) nickel (b) iron (c) platinum (d) moly 
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General Science Vv 


Bronze is often used to make statues and medals whereas br, se 
in making, utensils, scientific apparatus are cartridges, Both ve is tag 
bronze are copper containing, alloys, ye ey differ in then a 
composition for additionally containing— 
(a) Zine in brass and tin in bronze 

(b) Chromium in brass and nickel in bronze 
(ce) Nickel in brass and tin in bronze 

(d) tron in brass and nickel in bronze 


IND, 
When the water vapour is poured on the red heated coke A, any 


SS 
chen" 


mixture of carbon monoxide and hydrogen gas is produceq whic) the 
(a) coal gas (b) water gas — (c) Producer Bas (d) biogas is. 
PA. The gaseous mixture of carbon monoxide and nitrogen js Called . 
(a) coal gas (b) water gas (c) producer gas (d) Natura}, 
74. The main component of the natural gas is : Bas 
(a) methane (b) ethane (c) propane (d) butan, 
75. Which one of the following is a component of tear gas ? . 
(a) Ethane (b) Ethanol (c) Ether (d) Chloroy: 
[SSC Graduate Level (ppisting 
76. Which one of the following has the maximum calorific value: ? 2010) 
(a) hydrogen — (b) charcoal (c) natural gas (d) Basolin, 
e 
= ' -_ AS (P; 
77. Which one of the following periodic properties of the el 51971 
exhibit the specific characteristic ? e elements does Not 
(a) Atomic size (b) Valency 
(c) Radioactivity (d) Electron negativi 
~ y gativity (Np, 
78. Which among the following is the correct i i A 2010) 
in human body ? - sechincreasing order of PH found 
(a) Gastric juice, saliva, blood (b) Blood, i 
-) Saliv. Upc se , saliva, gastric juj 
(c) Saliva, blood, gastric juice (d) Gastric juice, foun, 
79. The brown coal is : ICDS, 2010) 
(a) peat (b) lignite i i 
80. Which of the following is used in ie. Eta oer (a) “anthracite 
(a) Methane —(b) Ethe: synthesis of polythene ? 
ne (c) Propane (d) Butane 
81. The process involved in tk rt [RAS/RTS (Pre) 2008 2009] 
(a) Soapnification mMne bE paration Gf Soap is called : — 
os to) Freezing a se hydrolysis 
82. Which of the following j j olymerisation (SSC CPO 2008} 
tubber ? ing 1s used in the commercial volcanization of vi 
(a) Sulphur (b) ¢ 
83. Which in (©) Phosphorus (d) Selenium 
Ich one of the following jc ‘CDS 2009] 
(a) Acetone ‘Owing is to be found in nail polish ane ? 
84 e petroleum ether {b) Benzene 
. Revs pea 
en of Re olowing the mews 20 feat 
(a) Urea ‘om the mass Point of view ? ai iain 
(©) Ammonium Carbonate (b) Ammonium Cyanide 
(ad) Ammonium Sulphate 
[NDA 2009] 
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wing is used as an antifree: 
- fol 8 antifreezing substance i 
i ance in the self 


th 
a ath nes 
pe sail . 
: wae va fn Ethanol 
ot OPE eC da) Meth; " 
i FABe ET pad CTEL) anol UPPSC 1 (ne) 2009) 
wie pt in the combustion of fossil fuels 
ott tale : 
“) a ‘nti oxidant (c) an anti knocking compound 
wv) a saucin® apy eit ed [SSC Graduate Level (Pre) 21 
re the following ! not the component of nucleon ? 2010) 


a 
a one 0 


: wn on (b) neutron (c) —— (d) positron 
‘) : . SSC Graduate Level (Pre, 
git of the iii metallic atom is present in the ar aeatae 
2 whe phosphate , F 
suf + Fium (Na) (b) Potassium (K) 
@) Gaiciu™ (Ca) (d) Magnesium (Mg) [NDA 2010] 
ra] “yement radium 15 extracted from : 
a THe ime stone (b)_ pinch blend 
a rottile (d) haematite [3%" BPSC (Pre) 1994] 
(c ac isan of the metal : 
a e lve om (c) mercury (d) aluminium 
ite is aN OTE C ae 
6 Mon conta (b) Thorium (c) Titenium = (d) Iron 
[IAS (Pre) 1994] 
, The chemical formula of washing soda is 
ap THN (b) Ca(OH), 
a NaOHCO, ; (d) Na,CO,.10H,O [BPsC 1999] 
g3, The metal which is more reactive than hydrogen is— 
a a) mercury (b) copper (c)_ silver (d) tin 


F ” [NDA 2010] 

ag, The number of neutrons in Ar are: 

(a) 40 (b) 27 (c) 14 (d) 13/NDA 2010] 
, In the earth crust although the amount of aluminium is found to be 
more than iron, however aluminium is costly than iron; because 
(a) aluminium is more useful than iron 
(b) aluminium forms more alloys than iron 
(c) aluminium made equipments are more acceptable then iron 


equipments 
(d) ‘Heettraction processes ofaluminium are morecostly thanextraction 
processes of iron [NDA 1997] 


96, Which one of the following is not a periodic property (does not show 
any trend) on moving from one side to another in the periodic table? 
(a) Atomic size (b) Valency 
(c) Radioactivity (d) Electronegativity ICDS, 2010] 
97. Which one of the following, statement is true regarding the aluminium: 
(a) aluminium hydroxide is amphoteric in nature 
(b) aluminium exists in the free state in nature 
(c) nitric acid does not react with aluminium 
(a) hot and conc. H,SO, directly reacts with oxygen in which SO, g@5 
i =e CDs 2002] 
Scanned b is released I 
y CamScanner 


4 f plaset  eee 
4a! ‘ wmical a of P (b) 2CaSO, . H,0 
rhe (OCG, . SHY d) c 
a w cas ) 2H,O 3 " ; sia , Mgo TBPse 
3 (CaSO)2- of lime stone is: py, 
« Jpemical nem : (b) Calcium Oxide 4) 
Pan Te Ealciu™ chlorigt (d) Calcium sulphat 
a Calcium ca lowing is a transition metal ? © Turn, 
oo whiel Sart (b) Manganese (c) Magnesium (a) Calg My 
(a) Um 
IND 
the iron . F Aw 
101.0 rusting crease ie . Wt. is decreaseg i 
(a) changes take place (d) its wt. changes 
(c) no ing element is mixed up i ‘ % 
A f the following, Z “YP In makin, ly, 
102 Which on @ hh temperature and which has high level hare Stee] wh, 1) 
can eet (b) chromium (c) nickel (a) Pilea th 
(a) alums aay? F . 7” ngs, 
103.Human stomach produces acid “X which helps in digestion a" 
BX on og, 
eta Sena 
(c) A soo acid ic acid INDa ” 
Blue Vitriol is = Fi 2011) 
104 F Neon sulphate (b) Calcium sulphate 
(c) Iron sulphate (d) Sodium sulphate supp, 
105.A bee-sting leaves an acid which causes pain and irritation. The Ss 1544) 
acid is— Miectey 
(a) Acetic acid (b) Sulphuric acid 
(c) Citric acid (d) Methanoic acid ‘as 
106.The strong smell of a substance which is used in the louse! 
painting is : TON or 
(a) CaOH (b) Al, (SO,), © Caco, (d) Zn (Po) 
107.Which one of the following metal is the best conductor of le _ #2 
(a) Gold (b) Silver (c) Copper (d) in 
108.The substa: hich is fi i 
| (a). Silver Nitrate BSS ESSIEN, 0b) Se erotoBraphy is: 
(c) Sulphuric acid foes ee 
ioe phuric aci ; (d) Citric acid (UPPCS (Pre) 192] 
; a one of the following metal is the heaviest ? 
(a) Silver (b) Copper (c) Gold (d) Lead 
10.Which of the followi . [CDs 1999] 
stg omowing metal is found to be as a liquid at ordinary 
(a) Lead 
_ (b) Mercury —(c)_ Nickel (a) Tin 
11. The che; [BPSC 2001] 


mical substance 
(a) sodium oxide and 
(c) me 


ae in the fluorescent tube are: 
on ) sodium vapo id neon 
reat pour and n 
Pe Y Vapour and argan (d) mercury oxide and argon i 

Which one ws 

f the i 

(a) aaa the ae metal is used in the accumulator cell ? 
113. Whic ) lead (c) aluminium (d) zinc 

(a) Gold ‘wing metal is the hardest one ? 

ron (c) Platinum (d) Lead 
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6 originating IN Peclely neld is ; = 405 


it a arn to wethane 

3 w) “a one of the following is the tele of these [ines 

wine per (b) Uranium (c) 4, rs (re) 2006) 
ours of the fire crackers are wy Silver 


oN of: tracted from the SC (re) 2001) 
eal dS (b) Kand Hg 


a 2 (9 SrandBa (4) ¢ 
qhe densit of the water in maximum at ! TAS Cre) 
- he 5 ‘a we : ; a 
7 yy 100°C ales (c) oc (d 
)-4C 

js. The poiling and freezing point of water on mixin el tgs Pee) 1936) 
MP (4) increases (b) decreases” “ible salt: 

i firstly increases and then decreases : 

a) firstly decreases and then increases 
i The permanent hardness of water appears due to: i 
1 te carbonates of calcium and magnesium , 

(b) picarbonates of calcium and magnesium ; 


chloride and sulphate of calcium and i 
i None of these Magnesium 
apo-The heavy water is a type of : 
(a) coolent (b) moderator (c) ore (d) fuel 


ee [UPPCS (Pre) 199. 
ban all biological compounds the most fundamental element is ‘ . 


[40 BPSC (Pre) 1995] 


(a) nitrogen (b) oxygen (c) carbon (d) sulphur 
[UPPCS (Pre) 2003] 
122.In which of the following carbon is not present ? 
(a) diamond —(b) graphite (c) coal (d) None of these 
[42"4 BPSC (Pre) 1998] 


123.Which one of the following can replace hydrogen from the acids and 
forms salt ? 


(a) Sulphur (S) (b) Silicon (Si) 

(c) Zine (Zn) (d) Phosphorus (P) [NDA 2010] 
124.The percentage content of carbon is found to be maximum in: 

(a) bituminous (b) lignite (c) peat (d) anthracite 


[UPPCS (Pre) 1999] 
125.The ordinary and general type of coke is : 
(a) anthracite (b) lignite (c) bituminous (d) peat 
[39 BPSC (Pre) 1994] 


126. The polluted gas emitted from the vehicles is mainly : 


(a) Carbondioxide (b) Carbon monoxide 

(c) Marsh gas (d) Nitrogen oxide ipPSC 20a 
127.Which one of following sets of elements wae primarily responsible for 

the origin of life on the Earth ? i 

(a) Hydrogen, Oxygen, Sodium —(b) Carbon. Hydrogen, Nitrogen 

(c) Oxygen, Calcium, Phosphorus [C-SAT, 2012] 


(d) Carbon, Hydrogen, Potassium 
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lid v (b) sola, 
a Solid water (a) Solid H,6, 
() Dehydrated ice 
12y.Quartz is composed of: i ide state 
y (a) Calcium sulphate Oe oamanoties ™" 


:) Sodium sulphate ge de caney ble in water j 
ee ces al substance which is — eee @ toa 
aaa i A (b) nitrogen (c Ine 

(a) carbe 


99. 
= the stom P 3) 
131.Betore X-ray examination (coloured ain of thi ach, Pateing . 
"| é ay > : 
a i 25. f barium becaus' . 
ta) ° beset white in colour and this helps stomach to Pear 
(a ari ‘s 
(b) ae is a good absorber of X-rays and helps stomach to aPPea, 
clearly , 
r si yailable 
c) Barium salts are easily avai 
a Beran allows X-rays to pass through the stomach 


ICDs, 2012) 
132. Tear gas is: - itodine 
a ‘ogen sulphide (b) cl e 
ey anton dhistide (d) ammonia [Uttarakhand PCS 200, 
133. The most abundantly occurring element in the earth-crust is : 
(a) oxygen (b) nitrogen (c) manganese (qd) silicon 
i ‘ [BPSC (Pre) 1998) 
134.Which one among the following polymers is used fo: 


* making bull 
proof material ? ss 


(a) Polyvinyl Chloride (b) Polystyrene 
(c) Polyethylene (d) Polyamide ICDs, 2012) 
175.Oxygen and Ozone are : 
(a) allotropes (b) isotopes (c) isomers (d) isobars 
[CDs 2002) 
136.Which one of the following is not a mixture ? 


(a) Toothpaste (b) Toilet soap (c) Baking soda (d) Vinegar 


[CDs, 2010] 
ivity order 


137.Which one of the followin 
of the elements ? 
(a) Cu>Mg>Zn>Na 


g is the correct sequence of the reacti 


(b) Na>Zn>Mg>Cu 
(c) Cu>Zn>Mg>Na (d) Na> Mg > Zn> Cu/NDA 2010] 
138.Which of the following isassumed to be the most fundamental chemical 
in the chemical industry ? 
(a) H,Co, (b) HNO, (c) H,So, (d) Hcl 
'BPSC (Pre) 1999] 
1¥.The electrolyte used in the car battery is ; ° 
ie hydrochloric acid (b) sulphuric acid 
a Wander ee ' (4) distil water — (BPSC (Pre) 1998] 
€ following j in i i 
sugar cet Sulphate sta In its pure form by the reaction of 
a) water (b) carbon (c) oxygen (d) hydrogen 
[NDA 2004] 
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“ve the FOMOWTIE IS MOst reacy: = 
of the fo St reacti a7 
h (b) chlorine ee 


¢ the following noble Bas 
(b) neon 


-eoavered inert gases ? 
agg discovere i ; 
3 wn . (b) Ramse 


rs (c) Shil 
a jed to fill up the t illey 
, gas use Yyres of the ai 
4 : Beadrogen (b) helium re aircraft is ; 


va . ‘ : © nitroge, 
“4 followin ; ' me 
6 which of the following gas is used to ¢]] upithe bia neon 


E ated prediction . ‘ 
14 veather rel P and reporting is to be done a ty when 


(a) @z 2 (©) CH 


The 8 
46. fa) OY 
(c) OXY: 
The gas used for the light decoration an 
tubules is : 
co, NH, te) 50, 

‘ nd most abundantly i 4 
148. The inert gas foul 'y In our atmosphere js : 
(a) He hi Ladies Ke) Ae 7 (a) Pa 
he chemist who propounded the vital f 
9.7 ital force theory of the power of life 
(a) Berzealus —(b) Wholer (c) Kolbe (d) Berthlot 
150.The fristly synthesized organic compound in the laboratory is : 
(a) formicacid (b) aceticacid (c) urea (d) maihane 
151.The four valencies of carbon atom are directed around the tetrahedral 
edges and carbon is confined at the centre in the organic compounds, 
this idea was firstly conceived by : sie 


gen and nitrogen ilors (divers) are ; 


gen and argon ( oxygen and helium 
Oxygen and neon 


; d adverti i 
; ttisement in the exposure 


(d) Ne 


(a) J.J. Thomson (b) Albert Einsten 
(c) Michael Faraday (d) Level & Wanthoff 
152.The most abundantly found organic compound in the nature is : 
(a) glucose (b) fructose (c) sucrose (d) cellulose 
153.The process through which camphor is purified : 
(a) sublimation (b) distillation 
(c) chromatography (d) vacuum distillation 


154,Which of the following substance is used in the form of solder in the 
soldering process ? 
(a) Aluminium and Iron (b) Lead and Tin 
(c) Aluminium and Lead (d) Iron and Tin [IAS (Pre) 2006] 
155.The difference appears in the molecular formula of every adjacent 
homologous member of series : 


(a) CH, (b) CH, (c) C,H, (@) GH, 
156.Which of the following is obtained by the fractional distillation of the 

wood : ; 

(a) acetic acid (b) sulphuric acid 


(c) pyrolegneous acid (d) formic acid 
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197- The jaral formula are different, are called - “Mula ane 
“oo (b) isobars (c) homolog 
ae ) . 
(a) sok 


5, 
80us, Shy, 
ane and iso butane are : (dq : 


b 
al but Soe lly, 
ass. The ata igomer (b) chain isomey a 
Aa) OE “tional isomer (d) nctional ig 
(ec) pos ich is used in the motor vehicles ; e er 
shich is used 'S is b, ; 
ussite petzal whieh 8 (b) carbohydratalY the Sa, 
“ ee ear On (d) hydrocarbong an “i 
tc ) : ‘ . f 
‘els The process through oo components of sok 
h ate : 
substance are separated! (b) . . Str 
: ive distillation ordinary dig: ley, 
a) destructive distia “IStillat; mh 
he fractional distillation : (d) vacuum distiayo” 
161.Which one among the following can produce Hight by a 
ea (b) Moon ehiy 
(a) Electric bulb (d) Lighting ang thunde, 
162.Which of the following is also a by the name of liquig (sayy 
(a) petroleum — (b) platinum ©) aquaregia  (g} : Bolg, 
3.Which among, the following are the most ™pPortant raw igh 
the manufacturing of ar () F “tials, 
(a) Fats and Caustic Alka _ = ed and Potash 
(c) Vegetable oil and Potas! ; (d) Fats and Acid Os 
164.Gashol which is used as a fuel in the motor vehicles is a mixty ay 
(a) methane and alcohol (b) petrol and alcoho] oF: 
(c) hydrogen and alcohol (d) natura’ 


I gas and alcoho) 
165.In heavy vehicles diesel is used as a fuel because : 


(a) it has more mileage and safe for the engine 
(b) it is less costly and useful in fuel savings 
(c) it has high power and convenient 
(d) it is cheaper with comparison to the petrol [UPPCs Pr); 
166.The molecular formula of the compound whose emprical irs, u} 
CH,O and molecular wt. is 60 is : is 
(a) C,H,O (b+) GH,O, — (c) CH,O @ ex 
167. The chemical susbtance used in the manufacturing of synthetic Hanke, 
sweater etc. on the behalf of wool is— 


(a) Nylon (b) Teflon (c) Orion (d) Bakelite 
ICDs 2010) 
4p8.The chemical susbtance used in the car engine to prevent it from 
knocking is— 


(a) ethyl alcohol 


(b) butane 
(c) lead tetraethyl (d) white petrol [UPPCS (Pre) 1%] 
169.The qualitative diagonestic of Gasoline is detected by: 
(a) iodine value (b) ceiten number mn} 
(c) octane number (d) mass density (eee 
170.The Spmerty wax is extracted from the : 
(a) palm leaves 


(b) roofs of honey * 
(©) Petroleum ° (d) whale - 
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(d) Petroleum 4 
[890 Mat 20] 


at 
. 
(c) li 
ya Inear 
-es through the reacti 
“en es through the reaction of aluminium ae 
ardide 
: ie methane (b) ethane (S eties de and water 
, y' 
pe gas which is also known as Marsh Gas in (d) acetylene 
is Hm methane (b) ethane (0) wthilene 
a s releases through the septic tank is : (d) acetylene 


op The BY : 

. m athane (b) ammonia (©) hydrogen (d) nit 
itrogen 

_ the main component of Gober Gas is : ICDS 1999] 
chlorine (b) hydrogen (c) ethylene (d) h 

methane 


\ 


: (a) 
ag, The main component of Natural Gas is : 
ry ‘a methane (b) ethane (c) butane (d) h 
179 The main component of Bio Gas is: ydrogen 
ma) methane (b) ethane (@) ‘propane $a dan 
ygo.The !arBe source of methane in India is : ‘ane 
(a) the field of paddy (b) the field of wheat 
(c) the field of sugarcane (d) the garden of the fruits 


181. ‘Almost all explosion occurs in the mines by : 
(a) the mixture of nitrogen with oxygen 
(b) the mixture of acetylene with oxygen 
c) the mixture of air with methane 
(d) the mixture of CO, with ethane [IAS (Pre) 2000] 
182. The main components of the LPG are : 
(a) methane, ethane and hexane (b) methane, ethane and nonane 
(c) methane, propane and butane (d) ethane, butane and hexane 
183.Which ofthe following, chemical substance is mixed upintheLPG for the 
int of view so that during leakage it can be easily detected 


safety poin 
(a) Glycol (b) Glyceral (c) Mercapton (d) Alcohol 
184.The refrigerant freon is : 
(a) calcium fluoride (b) a type of flusper 
(d) dichloro difluro methane 


Which of the following, ga is used in the cigarette lighter : 
(a) butane (b) methane (c) propane redon 
[RRB ASM/GG 2005] 


merisation of ethylene is: 
(d) Poly ethylene 


186.The plastic obtained from the poly 
Jeneand sulphur 


(a) Teflon (b) Bakelite (c) Nylone 
187. The poisoness gasemerged through the reaction ofethy 


monochloride is = . 
(a) lewsite (b) mustard gas (c) chlorop! 
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crin , (d) serin 
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General Science 


‘ay 


Juring first wo! i i 
I ring fp t world war which of the following gas was Usedas a chem 
(a) carbon monoxide (b) hydrogen cynide 
(c) mustard gas (d) burning vapour ras 1 
189. Which of the following gas is produced through Pouring ( hid 1999) 
water on calcium carbide ? Passing) the 
(b) ethane (c) ethylene (d) ace : 
IRRBASMY ERE 
190. The gas used in the weldings of the metallic joints is ; 2005) 
(a) ethylene (b) acetylene (c) propylene (da) methan ; 
e 


191.Which one among the following is a source of methane emiss; 
SION into 


the atmosphere ? 
(a) Automobile exhaust fume (b) Industrial chimney 


(c) Mining (d) Wetland Ics 4 
'S, 2012} 


192. The toxic gas lewisite used in the war is prepared by : 
(a) chlorine (b) ammonia —(c) acetylene (d) nitrobeny, 
93. The element which has maximum number of isotopes is : ‘oe 
(a) Bismuth (b) Nickel (c) Lead (da) Polonium 


194, Which of the following chemically predominants in the silk fibres > 
(b) Carbohydrate 


(a) methane 


(a) Protein 


(c) Complex lipid 
(d) Mixture of polysaccharide and fat ICDS, 2010) 


195. The chloroform is kept in the coloured bottle (container) because ; 
directly reacts with air and light and forms a toxic substance which c 
(a) phosphin (b) phosgene (c) mustard gas (d) CO me 
196. The carbon tetrachloride is also known as : 
(a) marsh gas (b) mustard gas (c) pyrin (d) pyrole 
197. The fire extinguisher used in the electric firing is : 
(a) pyrin extinguisher (b) foam (leather) extinguisher 
(c) water extinguisher (d) soda acid extinguisher 
198.Which of the following is also known as wood spirit : 
(a) methy! alcohol (b) ethyl alcohol 
(c) ethylene glycol (d) glycerol 
199. The antifreezer is a mixture of : 
(a) acetic acid and water (b) formic acid and water 
(c) methyl alcohol and water (d) ethyl alcohol and water 
2A0.The excess use of ethyl alcohol damages the human organ which is: 
(a) kidney (b) liver (c) heart (d) intestine 
201.In the hooch tragedy (casualty occurring due to wine poisoning) 
sometimes the incidents of blindness is caused by the poisoness 


substance : 
(b) methyl alcohol 


(a) ethyl alcohol 
(c) amyle alcohol (d) benzyle alcohol 


202.The micro-nutrients provided by inorganic fertilizers are— 
(a) Carbon, iron and boron 
(b) Magnesium, manganese and sulphur 
(c) Magnesium, jinc and iron 
: ‘i 012, 
(d) Nitrogen, phosphorus and potassium (eps, 20121 
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yr among the followin is we 
one a 8 1S correct "Barding 
a" and ney are isomers of each other 

‘ are isotopes of each other 

z are isoelectronic with each other 
Allof ae rie an alcoholic f 

»end produ onolic fermentation ic - ey 

wut ereubie acid () acetaldehyde(c ethyl algoh, 1 

ae Gasohol is a mixture of gasoline anq - ee me 
“4 i sit alcohol & il alcohol 
) ary ethyle: 

te rexel is ston known by the name of 3 eas 
ww. bing alcohol (b) defor, 

: ring alco ) deformed alcohol 


(a) Brain al 
_ which one among the following is the main; Sonn RRB-ASM 2004) 


307 a) Gypsum (b) Limestone (c) 


Ne, Nat, 19p- 


Glass is actually— 
my (a) Acrystalline solid (b) An ionic solid 
(c) An elastic solid 


(da) Anitrified liquid 
garthe mixture of antifreezer substances 


arash: INDA, 2011] 
automobiles of cold countries, this mixture hag in the radiators of 
(a) water and ethyl alcohol (b) water and elvesrar 
(c) water and ethylene glycol —_ (d) None of these 

310.The aqueous solution of 40% formaldehyde is called : 
““(a) ethylene (b) acetylene 


INDA, 2011] 


(c) pyrin 


: : (qd) formlin 

211. The medicine urotropin used in the urinal diseases is Prepared from: 
(a) chloroform (b) nitrobenzene , 
(c) acetic acid 


(d) formaldehyde 
212.The medicine chlorotone used to keep the mental 


} f c balance of the sailor 
(diver) or mountainers is basically extracted from 
(a) acetic acid 


(b) acetaldehyde 
(c) formaldehyde (d) acetone 


213.1f a piece of limestone is dipped inside the water of a jar (container) then 
some bubbles are appeard, which are caused by— 
(a) Hydrogen (b) Oxygen 
(c) Water vapour (d) Carbon dioxide [CDS, 2010] 
214.Which of the following acid is to be found in the vinegar ? 
) (a) hydrochloric acid (b) citric acid 
(c) oxallic acid (d) acetic acid [BPSC (Pre) 1998] 
215.The molasses (sugar gravey) is an excellent hee tan 
(a ic aci i coho! urea 
on Ue” we a Uttarakhand PCS (Pre) 2003] 
216.Which of the following is to be found in the tomato sauce? _ ef 
a) citricacid (b) oxallicacid (c) lacticacid (d) acetic aci 
217.The vinegar is a solution of : 


(a) 5% acetic acid in water (b) 25% acetic = = bee 
P| (©) 50% acetic acid in water (d) 40% acetic orRRB ASM/GG 2004] 
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” General Science 
4i2 


218. The accumulation of which of the following causes muscle fatigue 


i 
the human body : , 


) bic acid (b) lactic acid 
a) pyrubic Beas 
re Suite acetic acid ie ' ‘ Icsi 2004 
hic > ing acid is utilized in the pho ‘ography ? 
‘ats oe ee - (b) oxallic acid 
citric acid (d) aceticacid = fuppcg Pre) 2095 
C2dtching due to insect bite is caused by— ~— 
(a) Formic acid (b) Pi ic se 
(c) Lactic acid (d) se? aci ICDs, 2010) 
22}.Which of the following is chemical formula o} urea : 
*) (a) NH,CI (b) NH,CONH, (c) NH,CONH, (4) NH, 
222.In urea, nitrogen is to be found in the form of : ; 
(a) nitrate (b) nitrite (c) ammonium (d) amide 
22}. The percentage amount of nitrogen present in urea is : 
4 (a) 36% (b) 36% (c) 46% (da) 60%, 
234. The first synthesis of urea in the laboratory was done by: 
(a) Williamson (b) Kolbe (c) Wohler (4) Bertholet 


225.A woman intends a chemical wash of her ornaments without = 
quantity loss, then which of the following chemica 
for the wash ? 


(a) aquaregia (b) cone H,So, 

(c)_ cone NaOH (d) solution of NaS,O, INDA 2010) 
226.Which of the following is used in Dry Cleaning : 
7“ (a) benzene (b) nitrobenzene 

(c) chlorobenzene (d) hydroxic benzene 


227.Which of the following is obtained b: 


y the reaction of benzene and 
chlorine in the Presence of a catalyst ? 


(a) benzene hexachloride (b) benzyle chloride 
(c) chloro benzene (d) benzoyl chloride (CDs 2002) 
228. Trinitro Toluene (TNT) is a/an: 


(a) pesticide (b) insecticide (c) explosive 
229. The oil of Mirbane is also known b: 
(a) nitro benzene (b) aniline 
230.The chemical name of tear gas is : 
(a) acetophenon 


(d) 8ermicide 
y the name of : 


(c) phenol (d) toluene 


(b) benzophenon 
(c) a-bromo acetophenon (d) a-chloro acetophenon 
231.Which of the following substance is em it i 
adulteration of the foodstuffs ? Cen 3 ee te 
(a) citric acid 


i (b) potassium chloride 
(c) sodium benzoyate (d) sodium chloride 
232.Which one of the following reducing agents can also act as an oxidizing 
(c) SO, (d) HI 
(CDS, 2010] 
cid is 


sHsCOOH () C.H,0F1 (4) \C,H,CH,OH 
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sei natural rubber is a polymer SEs 


au.7 Jnylene = 
= 4) ethy! - 
y e vinyl Sea Pe ieee 
wich of the following is not a, 
ag Which o : @ natural lupr 
28 wool (b) silk < Feaxmer? CS (Pre) 1999) 
which of the following is a Polymer - ee 


25) vinyl = urea (c) Sc, 
j[Ikman puts banana leaf j # 

2A ves a Hie flavour to = aint jar, because (d) Styrine 

() makes the milk acidic and Tesistant t 

(c). makes the milk basic and resistant = yeast 

(d) increases the whiteness of the milk yeast 

438.BY the polymerisation of which of 


28.) ethylene the following teflon Plastic j ICDs, 2010) 


(c) benzene (b) acetylene 


(a) hihi 
3 tetrafl ° 
339.The cabinets of telephone receiver, radio and aoe ethylene 
(a) teflon , eee (2) sit sas ae made a 
0. The plastic used in the preparation of non-cti gleptol 
m4 (a) backelite (b) lac a ie ) ee sticky utensils is : 
741.The first man made (artificial) silk is : (a) teflon 


(a) reyon (b) nylon () polyster (8 stestace 


é - , [RRB ASM/GG 2 
243.Which one of the following is not biod 003] 
2 (a) Woollen mat egradable ? 


(b) Sil i 

(c) Leather bag A Ween ia 
243.Nylon is a : S, 2010] 

(a) vinyl polymer (b) poly amide 

(c) polyster (a) poly sacchride 
244.Which of the following is not an explosive ? 

(a) TNT (b) TNG 

(c) Cyclo trimethylene trinitrotremin 

(d) Nitro chloroform (UPPCS (Pre) 2001] 
245.Which of the following is called Noble's oil ? 

(a) Trinitro Glycerine (TNG) (b) Trinitro Phenol 

(c) TNT (d) Nitro Glycerine 
26. The explosive nitroglycerine is a : 

(a) salt (b) nitro hydrocarbon 

(c) complex hydrocarbon (d) ester [BPSC 2004, IAS (Pre) 2009] 
247.RDX is : 


(a) Recently Developed Explosive (b) Research Developed Explosive 
(c) Really Descent Explosive (d) Rectified Developed Explosive 
248.Who was the inventor of dynamite ? 


(a) OttoHan (b) Rutherford (c) Edison (d) Alferd Nobel 
249.The main component of dynamite is : 
(a) TNT 


(b) Tri Nitro Phenol 
(c) Nitro Glycerine (d) Nitro Benzene 
250. Aspirin is a/an: 


f these 
(a) antibody —(b) antipyratic (c) moderate (yore 
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251.The detergent is a: 


(a) soa 


(b 
(d) highly fatty acids 
252. The raw material used for 


) drug 
of oil 


(c) 


catalyst 


the manufacturing of Nylon is 


[BPsc 2004) 


“asi (b) edipic acid 
© a (d) ore oe) S ICDs, 2010) 
Vo lunes i i Ikalies is called : 
> sis of oil by the a’ do ree ; 
ae eee nem rained ot thew (c) oe (d) AcetYlisation 
254.Which of the following chronological order of the density o¢ Various 
substances is true ? 1d (b) gold > mercury > steel 
iS sensor eee Aa). gablnleel > Sete hg ia 
255.The liquid used 
> 


(a) Nitro Glycerine 


(c) Lactic acid 


1. (c) 
9. (b) 
17. (b) 
25. (d) 
33. (b) 
41. (c) 
49. (d) 
57. (d) 
65. (a) 
73. (c) 
81. (a) 
89. (b) 
97. (b) 
105. (a) 
113. (c) 
121. (c) 
129. (b) 
137. (b) 
145. (d) 
153. (a) 
161. (d) 
169. (c) 
177. (d) 
185. (b) 
193. (d) 
201. (b) 
209. (c) 
217. (a) 
225. (d) 
233. (c) 
241. (b) 
249. (c) 


90. 
98. 
106. 
114. 
122. 
130. 
138. 
146. 
154. 
162. 
170. 
178. 
186. 
194, 
202. 
210. 
218, 
226, 
234. 
242. 
250. 


eH 
10. 
18. 
26. 
34, 
42; 
50. 
58. 
66. 
74. 
82. 


(b) 251, 
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in making seme : 


) Olic acid 


(d) 


Answers 


4. 
12. 
20. 


(a) 


Malleoic acid 


94, 
102. 
110. 
118. 
126. 
134. 
142. 
150. 
158. 


182. (c) 183. 
190. (b) 191. 
198. (a) 199, 
206. (c) 207. 
214. (d) 215. 
222. (d) 223. 
230. (d) 231. 
238. (d) 239, 
246. (d) 247. 
254. (b) 255. 


(a) 176. (a) 
(c) 184. (d) 
(d) 192. (c) 
(d) 200. (b) 


(c) 224. (c) 
(c) 232. (c) 
(b) 240. (d) 
(b) 248. (d) 
(a) 


ad C. Inventions related to the Medical/Biological Science 


Associated terms Inventors Associated terms Inventors 
Vitamin Hopkins DNA Watson & Crick 
Antigen Ladstinar Insulin Bating & West 
Polio vaccine J. E. Shalk Heart transplantation Christan Benard 
Kidney machine — Cholf Parasitic malaria Ronoald Rosg 
Straptomycine Vaxman Anti-pregnancy pills Pincuss 
Stethescope Rene Linek |BCG Urin Cholmat 
TB Bacteria Robert Koach| Bacteria ———_—_—— Leeuwen hock 
Homeopath Haniman Open Heart Surgery Walton Lilehock 
DDT Pol Muller _ |Blood circulation William Harbe 
Bacteria of leprosy Henson Vaccination 7 “Adberd Gener 
Penicillin A Flemming |Polio drop “Albert Sebine 
Inoculation of Adberd Genetic code Hargobind 
small pox Genar Khorana 
ARNA Watson & First test tube baby Adberds & 
Arther Stepto 
Microbes of Charles Rh factor, blood Charles 
malaria Laweran replacement Landstiner 
Gene of cancer Robert Chloroform Harison & 
Winberge Simpson 


Objective Questions 


‘ L- The vitamin(s), which is/are generally excreted in urine, is/are 
{ (a) vitamin A (b) vitamin B 

(c) vitamin C (d) vitaminsDandK = [CDS, 2010] 
2. Which one among the following is a major source of sugar ? 

(a) Watermelon (b) Beetroot 


{ (c) Sugarcane (d) Date [CDS, 2010] 
H 3. Consider the following : 
‘ 1. Photosynthesis 2. Respiration 
4 3. Decay of organic matter 4. Volcani action 
‘ Which of the above add carbon dioxide to the carbon cycle on Earth? 
5 (a) land 4 only (b) 2 and 3 only 
} (c) 2,3.and 4 only (d) 1,2,3 and 4 


[CSAT -IAS 2011] 
4. The study of Dendrology is associated with : 

(a) flowers (b) trees (c) Shrubs (d) plants 
5. The study of flowers is called : 

(a) Anthology (b) Agrestology (c) Phynology 
cC Itching due to insect bite is caused by 

(a) formic acid (b) acetic acid 10) 
ul (c) lactic acid (d) maleic acid [CDS, 20 
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(d) Polinology 


e 


13. 


16. 


. Which one among the 


b- 2 Biology 
557 
Regular intake of fresh fruits and veg tables are reco, i i 
since they are a good source of antioxidants, How fen i 
a person in order to maintain the health and Promoting aah sah > e 
(a) They activate the enzymes necessary for Vitamin ayritheen, ss ‘th 
body and help in order to Prevent the vitamin deficien, ms 
(b) They preventexcessive oxidation of carbohydrates, fatsa i 
in the body and help in order to avoid the unnecessary wert 
energy i 
(c) They neutralize the free radicals produced in the bo. i 
metabolism RP dang 
(d) They activate certain genes in the cells of the body and help in delay 
the ageing Process ICSAT-IAS 2011] 
Biodiversity forms the bases for human existence in the following 


1. Soil formation 2. Prevention of soil erosion 

3. Recycling of waste 4. Pollination of crops 

Select the correct answer using the codes 8iven below; 

(a) 1,2 and 3 only (b) 2, 3.and 4 only 

(c) land 4 only (d) 1,2,3and4 (CSAT-IAS 2011] 
The study of Annual rings is called : 

(a) dendrology (b) dendrochronology 


(c) agronomy (d) horticulture 


. The study of fruits is called : 


(a) spermology (b) anthology (c) Pedology (d) Pomology 


. The study of internal structure of the plants is called : 


(a) morphology (b) taxonomy (c) anatomy (d) histology 
. If excess fertilizer is applied to a plant without water, the plant will 
(a) be stunted in growth (b) develop Modifications 
(c) die due to plasmolysis (d) remain unaffected cps, 2010] 


Tips of leaves in grasses and common garden plants show water drops 
in early morning hours. This water accumulation is obtained from 


(a) atmosphere 
(c) vascular bundles (d) hydathodes [CDS, 2010] 


When the bark of a tree is removed in a circular fashion all around near 
its base, it gradually dries up and dies because : 

(a) water from soil cannot rise to aerial parts 

(b) roots are starved of energy 

(c) tree is infected by soil microbes 

(d) roots do not receive oxygen for respiration [CSAT -IAS 2011] 
following animal tissues transports hormones 


and heat and maintains water balance ? 


(a) Connective tissue (b) Muscular tissue 


(d) Nervous tissue [CDS, 2010] 


(c) Blood 

Which one among the following plants cannot be multiplied by 
cuttings ? 

(a) Rose ; (b) Bryophyllum 

(c) Banana (d) Marigold [CDS, 2010] 


Scanned by CamScanner 


4¢. Cattle are capable of di. esti 
‘ing cellul 
fodder that they eat. The ability is ate i 


18. Why are Pregnant women tecommended sub: 


leafy vegetables in their diet, e: at a intak 
! especially in ¢! i 
(a ey are a rich source of chloropheat mes netten? — 
a They are a rich source of lecithin 
fo ey are a rich source of foli i ich i i 
bee A ic acid which is Tequired fo, DNA 
(d) They are a rich source of essenti i 
al fat i 
anabolism i ate aan Ne, eu 


19. The flowers plants have been kept under : (DS, 2010) 
(a) creptogams (b) Phanrogams (c) b hy 
Tyophytes (d) treg 
20. The non-flowers plants have been kept under : msoPhytes 
(a) creptogams (b) phanrogams (c) bryophyt 
ytes (a) tredo 
21. As usual shape of bacteria is : erie 


(a) rod shaped (b) round (c) spiral (A) comatic 
2% Who was the inventor of bacteria ? 
(a) Leeuwenhock (b) Robert Hooke 
(c) Robert Koach (d) Louis Pasteur 
23. Human body's main organ of balance is located in 
(a) inner part of ear (b) top part of vertebral column 
(c) front part of brain (d) middle ICDS, 2010) 


24. The bacteria which is found to be in the human intestine is : 
(a) corinobactireum (b) ashrrishia colie 
(c) bibreo coleri (d) Basils anthresis 
25. The food poisoning is caused by : 
(a) clostrideam titeni 
(c) salmonela toyphosis ‘ 
26. Plants which grow on saline soils are 
(a) xerophytes (b) hydrophytes 
(c) halophytes (d) succulents [BPSC (Pre) 2011] 


A deficiency of which one of the following minerals is most likely to 


(b) clostrideam boutulium 
(d) Baslils anthresis 


27. 1 t 
lead to an immunodeficiency ? 
i b) Zinc 
(a) ee ie - : 
oe i i f pH foun: 
28, ie among the following is the correct increasing order of p! 
‘ ope at i ic juice 
fay Gaatve pale i 'b) Blood, saliva, gastric yu 
(a) Gastric juice, saliva, blood Me Gastric Juice, blood, eal g 
(c) Saliva, blood, gastric juice ( i 
i i except 
i tor for following diseases a‘ 1 
. Mosquito can be a vec! ae = 
‘a (a) Yellow fever ib hess f 
(c) Filaria - 
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Biology 
h part of brain controls fine mMovem, 559 
emei 


ibrium of the body and muscle tone peony, tains balance and 


Ww. 

tum of inah 
Se ©) ibm 
« ) Hypothalamus INDA, 2010) 


The cooling process of the substance hay; : 
uw (a) tocontract protoplasm of the microbe” microbes implies that. « 
(b) to diminish growth rate of the microbes : 

(c) to make inactive the microbes - 


(d) to destroy the microbes 
32 Environment is a composite state of : IRRB TC/cc 2002) 
7 (a) biotic factors (b) ; 2, 
: ‘i 5 Physio; i 
(c) abiotic factors (d) all of meee factors 
33, The milk is transformed into the curd; by— e IBPSC 2011) 
(a) Leica ela (b) staphylococus 
(c) lactobaci ae (d) yeast ae 
34, Thebacteria which does the work ofnitrogen fixatiojn; “raduate 2002] 
plants is : Ben fixatioinin thelegumeneous 
(a) Azetovector (b) Nitrovector 


i Raion oe (d) Sudomonas 
Which component of plants receives stemulus for fl i 
lowe ? 
(b) branches (c) leaves @) noe 


(a) stems 
IBPSC (Pre) 2011] 


3b The virus is assumed to be a— 
(a) living substance (b) non-living substance 
(c) transitional group between a living and non-living organism 
(d) living organism which has lost its power of senses = 

37. Development of the natural systems is described as ? 

(a) function of the systems (b) evolution of the systems 
(c) self-sustained process of the systems 
(d) none of the above 


38. The disease hydrophobia is caused by— 
(c)_ virus (d) protozoa 


© (a) bacteria (b) fungi 
Edberd Gener had invented : 


39. 
(a) inoculation of tuberclosis (b) inoculation of AIDS 
(c) inoculation of polio (d) inoculation of smallpox 
@ AIDS is caused by : 
(b) high blood pressure 


(a) lack of T-4 lymphocytes 
(c) lack of riboflobin (d) bacterial infection 


1. The saliva hydrolyses starch into— 
(d) CO, & H,0 


(a) glucose (b) sucrose (c) fructose 
2. Leishmania the causative agent of Kala-azar, multiplies asexually by 
(a) budding (b) binary fission 
(c) multiple fission (d) sporogony [NDA, 2010] 
3. Genetics deals with : . 
(b) Organic evolution , 
ariations 


(a) Mendel's laws 


(c) DNA structure (d) Heredity mae "(BPSC (Pre) 2011] 
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—_—— ore 
44. Mendel's Principles of inheritance are based on ; 
(a) vegetative reproduction (b) as, De ‘i 
(c) sexual reproduction (dy all of the er otUction 
45° The virus is : BPSC 20, 
(a) protein and lipid (b) nucleic acid i 
(©) lipid ana carbohydrate (d) carbohydrate Protein 
46. Chemically sitk fibres “Fe predominantly SFA. 24994 
(a) Protein s&s 
(c) Complex lipid ©) Carbohydrate 
(d) M 


ixture of Polysaccharide and fat 
47. Administerin, 


to th i 18 Syn hi 
Ap Sane for the Production of antibodinn The cel he body 
a) granu ocyte (b) } hi 
(c) erythrocyte (ted blood cell) (d) platter IN 
48. Which of the following is a viral disease ? Re 2010) 
a) small i i 
(a) smai Pox ) tuberculosis (©) malaria (4) cholera 
IRRB Tc 
49. The disease of foot and mouth in the animals are Caused by “Posy 
(a) bacteria (b) fungi (c) protozoa (qd) virus 
50. Embryo is found in; Hea 
(a) flowers (b) leaves (c) seeds (d) buds 
IBPSC (Pre) 2011) 
51. The cel] wall of algae is made from : 
(a) chitin (b) suberin (c) cellulose (d) cutin 


52. Sandalwood tree is considered a 
(a) total root parasite (b) total stem parasite 


(c) stem parasite (d) partial root Parasite (NDA 2011) 
53. The biofertilizer used for the Paddy crops is : 
(a) Azeto vector species (b) rizhobium Species 
(c) fangal root fungal (d) blue-green algae HAS (Pre) 2000) 
54. The unicellular algae used to supply and regulate the oxyge 
Space programmes is : 
(a) Ulothrix (b) Spirogyra (c) Chlorella (d) Odogonium 
i d by : 
25. The appearence of ted colour of the red sea is cause ae 
(a) ti (b) algae (c) fungi (d) bacteria 
i ii died is called : 
6. The branch of botany under which fungi is stu 
° (a) phycology (b) mycology (c) microbiology (d) embryology 
37. The fungi which is appeared on the barks of the plants is : 


nN in the 


i hil 
(a) corticols (b) juphilus (c) sexicoles  (d) lig : 
38. Which one among the following statements about stoma 
correct ? . 


temporary reservoir 

(a) Stomach acts as a c meee 
Stomach mixes food with gastric juice a 

(b) Stomach secretes lipase and amylase in gastric Ne aia 
a Rate of stomach emptying depends on the type 


— 
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+ following chlo: 
which of the *b) bryophytes 
sed in the pre| 


(b) calliviseps 


(b) pencilleam 
roduction causes geneti 


rep’ 
) blending of Benes 


sease sca 
i (b) fungi 


which on 

© (a) intestine 
(c) lungs 

+, The drug, most V 


(c) nonoxynol-9 
; The disease athele! 


° (a) bacteria (b) fungi 


69. The liche 
the plants which are : 


(a) fungi and fern 
(c) bacteria and virus 


7). Anindividual whose blood type is 
to.a person whose blood type is ? 
(a) BorA 
(c) AorO 

_ ‘The lichen is an indicator of : 

(a) air pollution 
(c) soil pollution 


~ 


(a) green — algae 
(c) lichen 


following, is an edible fungi : 


bies is caused by— 


rophyll does not exist : 


(c) taridophytes (d) fungi 
paration of double bread (roti) is + 
(b) zygosachhromicez 

(d) sachhromicodis ludecuzai 


(b) mitochondria 
(d) peroxisome [BPSC (Pre) 2011] 
(c) phytomonas (d) albuego 


(c) agaricus (d) rizopus 
c variation because of : 

(b) chromosomal changes 

(d) all of the above [BPSC 2011] 


(d) nematod 


(c) protozoa 
[CDS 2004] 


e of the following organs breaks fat to produce cholesterol ? 


(b) liver 


(d) kidneys NDA, 2011] 


widely tried against AIDS virus is : 
eY (a) yidovudene (azido thymidine)(b) miconazole 


(d) virazole [PSC (Pre) 2011] 


te foot is caused by— 


(d) nimatod 


(c) protozoa 
[IAS (Pre) 2001] 


nis formed through the mutual combination of two species of 


(b) algae and bryophyta 
(d) fungi and algae 
[RRB ASM/GG 2004] 


B may inanemergency donate blood 


(b) ABorA 
(d) ABorB [NDA, 2011] 
(b) water pollution 

(d) radiation pollution 


2. The litmus paper used in the chemical laboratories is made from = 


(b) blue - green algae 
(d) fungi 


. Which one among the following statements regarding cell is not correct? 


ie} Shape and size of cells are related to specific function 
' ) Some cells have changing shapes 
(¢) Each cell has its own capacity to perform 


(d) Same z be , ‘ 
Scanned by Beeps Ot cells are present in all body tissues 


[NDA, 2011] 


7&. Ene lichen gro 


81. 


82. 


91. 


- The lichen grow 


- Water Percenta 


WN out at the ba. 
(b) sexicoles d 

N Out at the empty rocks is called ; va pntoliy 
(b) Sexicoles (c) sextiles (da) 

Organism causes hepatitis B 2 Paral 


(a) corticoles 


(a) corticoles 


the above 


UPS 
chen ; 2011) 


(c) indocar To) f 
8e in plasma is : on Penal 
(a) 60% (b) 70% (c) 80% (a) 90% 

- In which of the following thizoids are found on the tear 2} 
(a) angiosperm (b) gymnosperm aah 
(c) bryophytes (d) Pteridophytes 

- Azola is a/an: 

(a) bryophyta (b) algae (c) fungi (4) aqeous fem 
How much Protein a working woman must intake everyday ? 
(a) 30 g (b) 37 g (c) 40 4 (d) 45¢ 

PSC (Prey 2011) 
Which of the following has the largest number of chro 


(a) human beings 


(b) Pteridophytes 
(c) elephants 


(d) angiosperm 


Which of the following animals breathes through the skin ? 
(a) Fish (b) Pigeon (c) Frog (A) Cockroach - 
UPSC (Pre) 2011) 
Blood is a/an— : —_— 
(a) connective tissue (b) epithelial tissue 
(c) both of the above (d) none of the above UPSC 2011) 
In which organ of the human body are the ae nerd 
, i Pancreas leen 
(a) Liver (b) Longbone (c) Panc a 
oralloid roots are found in : ; 
: a rine (b) lycopodium (c) cycus (d) dryopteris 
est ovule is : 
(cocks () mitum — (eyes) py 


. The chylgoza is extracted from— 


(a) cus (b) pynus (c) cillaginela (d) cicoia 
a cy’ 


The hormone insulin is a : 


a d) sterol 
(a) glycolipid (b) fatty acid (c) peptide ( PSC (re) 2 
a 
; from: 
his extracted 
ici Ihedrin of asthama and coug 4) pyaus 
e i oe ep = oo (c) ephedra (d) Pp 
a) cy a 
The pneumatophores is found in : (d) maize 


(a) betel leaf (b) chestnut (c) jucia 
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02. which? a genetic disorder 
(a) Effected individual has early ageing 
te) Effected person has mental retardation 
( Effected person has furrowed tongue with Open h 
Mouth /CDs, 2011) 


(d) fever ? 

gs, Whatis fever 7 

5 a flammatio n (b) | q 
: i al gam mation of blood platlet; 
oe nflammation of blood cells ° 


nsider the following : IMPPCS (Pre, 2011) 


Col i 
ae: G ‘Camphor 2. Chicory 3. Vanilla 
In the above codes which of the following is/are Plant prod: 
(a) Only Tand 2(b) Only 3 (c) Only 1 and3 (a) 1 peti 3 
9s, Which part of animal ceel is called Powerhouse ? penance 
* (a) Cell wall (2) Entire 
a itochon (d) Enti 
vs (Och of the following is not found in acirnalost ge Ne 
/ (a) Cell wall of cellulose (b) Nucleus 
Mitochondria (d) Noi 
97. Tiina capable of flying is : ee “e 
(a) Jaguar (b) Ostrich (c) Pallican (d) Bat 


IMPPCS 2% 
The edible part of the potato is : l 011] 


(a) root (b) bud (c) fruit (d) stem 
99, The pneumatophores is found in: 

(a) hydrila (b) rhizophora (c) water fruit (d) esterkentha 
100.Which of the following pairs is wrong : 

(a) conical root — onion (b) fusiform root — radish 


(c) napiform root — turnip 

(d) pneumatophores — mangrove plant 
10t. Which is the largest mammal ? 

(a) Whale (b) African Elephant 

(c) Hippopotamus (d) Polar bear (MPPCS (Pre) 2011] 


102.Who propounded the theory of evolution ? 
(b) Darwin (c) Wallace (d) Huxlay 


(a) Spencer 
[MPPCS (Pre) 2011] 
23.The ginger is a : 
(a) bulb (b) rhizome (c) tuber (d) modified root 
104. The onion is a modified form of : ; 
(a) stem (b) root (c) leave (d) fruit 
105. Which of the following is a modified stem : 
(a) carrot (b) sweet potato (c) coconut (d) potato 
106. The edible part of cauliflower is : 
(a) fruit P (b) bud (c) flower (d) thalamus 
— longest flower of the world is : ei 
4) lotu: b) reflesia 
a a None of these /BPSC (Pre) 1994] 


() a very large cactus 
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General Science 


Se4 
rgan is most vital from its life 
“¥cle poing 


108. Which of the following plant 01 
riew ? 
oh flower (b) leaf (c) stem 4) Foot 
SC (Prey j 
109.Which one among the following is oy x aie monkey ? 995) 
‘ aboon 
a) Spider monkey 
S Corilla (d) Howler monkey INDA, any 
Jhite blood cells act 
as Hinged a defence against infection (b) -as source of energy 
-) for clotting blood ; 
as a medium for oxygen transport from lung to tissues (cps, Sin 
111. What function does blood perform in body je 
(a) Takes oxygen to all parts (b) Maintains liquidity 
(c) Helps in digestion (d) Helps in erection (Mppcgs any 
112. What is the average speed of a bee 2 
(a) 10km/h (b) 5km/h (c) 1 km/h (d) 16km/h 
IMPPCS (Pre) 291) 


113. What should be the body weight of a 14 years old teenage boy ? 
(a) around 12 kg (b) around 14 kg 


(c) around 26 kg (d) around 37 kg [MPPCs 20 
14. Inwhich of the following structure the human body vermiformappendix 


is included : 

(a) large intestine (b) small intestine 

(c) gall bladder (d) stomach UAS (Pre) 2007) 
115. The process of cross pollination is beneficial which causes : 

(a) male offspring (b) weak offspring 

(c) good offspring (d) seeds 
116. The incident of pollination in the closed flowers is called : 

(a) clistogamy (b) alogamy (c) autogamy  (d) None of these 
117. The stigma is always found rough and oily in : 

(a) water pollinated flowers (b) insect pollinated flowers 

(c) air pollinated flowers (d) almost all types of flower 
118. The part of gynoecium which recieves pollen is called : 

(a) Stigma (b) Style (c) Ovule (d) Ovary 
119. The pollination of snail is called : 

(a) zoophilous (b) entomophilous 

(c) chiropteriphilous (d) malacophilous 
120. Insects that can transmit diseases to human are referred to as 
(b) reservoirs 


(a) carriers 

(c) vectors (d) incubators (CDS, 2011] 
121.1f we sprinkle common salt on an earthworm, it dies due to 

(a) osmotic shock (b) respiratory failure 

(c) closure of pores of skin (d) toxic effect of salt [CDS 20] 


122.Cutting and peeling of onions brings tears to the eyes because of the 
Presence of ? 
(a) Sulfur in the cell b) Ami er 
i minoacid in the cell 
ey Sehenkneset ‘@) Carbon in the cell [CDS 2a] 
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43. Usually stem cutting is a cultur; 
123.U* 


565 
Tin: >. 
; (a) banana (b) sugarcane ° (mee which iS used in; 
os in (d) Cotton 
i- rial drug Quinine ; (P1 
24.The anti-mala: 1S made fro, Te) 1994) 
1 (a) Neem (b) Eucalyptus (c) Cinnamon at e plant is? 
Anchona 
125. The fruits of coconut and mango are: ICDs, 2017) 
(a) pome (b) beri (©) drup a 
yp 6.Which of the following is a false fruit ? D hesperideum 
(a) apple (b) betel-nut (c) Mango (a) 
177.In ripened mango the edible Structural Part is ; — coat) 
(a) pericarp (b) mesocarp (c) endocarp (a) . 
ji8.The edible part in the coconut is : SPIGEp 
(a) pericarp —(b) endosperm (c) com lete seed 
129.How much protein a lactating mother reduce 4a oe Fae 
(a) 30gm (b) 20 gm (©) 70 gm (€) 100 
— (MPP 
/130.The edible part of lichi (a kind of Plum) is : iia: = 
(a) aerial (b) tubero 


(c) mesocarp 


131.The edible part of pear is 
(a) endocarp (b) seed ferns 
(c) aerial (4) pulpythalam 

fruit doesn't is— 


us thalamus 
(d) seed leaves 


122. The plant in which seed exists but 


us [RRB ASM 2004) 
(a) sugarcane (b) groundnut 


(c) almond (d) cycus 
RRB TC/CC 2005) 
133.The seeds are developed through— 
iS) lady sation (b): ovule (c) ovary (d) pollen sac 
134. The orchid seeds are : 


(a) light and dry 
(c) more larger and heavy 

13. Which of the following vitamin i 
(a) vitaminA  (b) vitaminB 


(b) smaller and Sticky 
(d) None of these 


Ss used like a hormone : 
(c) vitamin C (d) vitamin D 


[Jharkhand PCS (Pre) 2008] 

136. The viviparous sproutness is found in: 

(a) pine - apple (b) thizophora 

(c) rhizocheonium (da) rhizobium 
137. The species through which potato is associated : oe 

(a) soleneci (b) composity (c) gramini (d) crucipheri 
2?8.The botanical name of mango is: 

(a) musa sepiantum (b) docus oe 

(c) mensiphera indica (d) None of these 
139. The crops of oil seeds are associated with: ; F 

(a) raves] (b) crucipheri (c) soleneci (d) composity 
140. The eas plant is : None of these 

(a) Gas (b) flower (c) bush (d) Non 


IBPSC (Pre) 1994] 
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se ERE OF Goi e 
deficiency of omer (enlnageat * 


'yroid gland) ; 
(a) Sodium 1 mainiy 


(b) Iodine (©) Calcium ¢g Mt 
182.The | ivi i = 
'e longest living tree is : ICDs 
(a) eucalyptus (b) sal (c) teak (d — 
143.To suspect HIV i is ee 
bite /AIDS in a young individual, which oP 1995) 
Ing symptoms is Mostly associated th 2 =e AMO, 
(a) Long Standing jaundice and chroni iter - 
a Seen. mc liver disease 
(c) Chronic diarrhoea 
- oe Severe persistent headache 
; * many chambers are there in heart ? oi 200) 
a) (b) 4 (c) 6 (d) 8 
145.The saffron is Produced through : is an 


(a) stamens of hebiscus 
(c) style and 


(b) roots of indgophera 
146.Who discove: 


stigma of the crocus (d) None of these 
red peniciline ? weet 28] 


(a) Alexander Graham Bell (b) Alexander Flemin, 

(c) Christofer Mcdonald (d) Albert Einstein — 
147.The clove is a: — 

(a) fruit 


(b) grownbud (c) dryflower bud (d) seed 
148. The most stable eco-system is— 


(a) Forest (b) Steppe (c) Desert (d) Sea 


[RAS/RTS (Pre) 2098 
149. Which of the followin: for the doers 
of bio-diversity ? 


(a) self-sustained inheritance (b) control of parasites 
(c) devastation of natural habitat (d) insect control 


ig factor is the most important 


[UPPCS 2010] 
150. Which of the following is aman made paddy : 
(a) hordium bulgear (b) tritkel 
(c) zia mez (d) tritium bulgear 
11. Which of the following has maximum protein : 
ea (c) soabean (d) pigeon pea 
ch ee oe [BPSC (Pre) 1995] 
152. Which of the following fibres, is not the product of a Sinead 
‘ i i cotto: 
(a) hemp (b) jute (c)_ silk ne 5 (Pre) 200) 


tificial 
153. The medicine of malaria (cincona) has been now replaced by anartihicr 
medicine which is : a ’ hloromycetine 
(a) ampyciline (b) chloroquinine (c) tetracycline (4) Shee ony 
P to the soil ? 
154. Which one of the following crops supply surplus ma) pea 
(a) potato (b) sweet potato (c) sun flower [IAS (Pre) dal 
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a 


The turpentine oil is extracted from 


: : RRB 
1) nettle (b) cycus ASM/Gg 2h 


(c) teak 


The opium is extracted from wl 
(a) root (b) stem 


157 hich part of ¢h 


0 
(c) leag © plant ? 


i (4) flowe 
ich of the following causes ee oa 
(dg 158 MD ee house gases oe in Tajimahal> [RRB TC 2005) 
, hy (c) excessive humidity in air i — 
Vp 159. The evaporation process occurs in : in 158 200 
“as, (a) Hae @): Sm 
lea n 
: u (4) entire body of the plant 
(Prey ich of the following hor IRRB TCC 299, 
) .Which 0 s mones of the 13) 
bea se calcium and phosphate of the blood 2 human body regulates the 
(a) Glucogan (by: Growth 
Pry any () Parathyroid hormone (a) Thyrosdn “mae — 
\From where oxygen is made availabl re) 2007] 
4 . plants? © for photosynthesis of the 
(a) air (b) water (©) sunlight than 
i i IRRB ASM/GG 2 
(Pre) 2099) 162.Which one of the following plants has capacity of nitrogen Reaitonee 
Madation (a) Paddy and wheat (b) Maize and sugarcane 


(c) Gram and other pulsegroup (d) Jute and paddy 


[MPPCS (Pre) 2009] 


C5 2010 163.Through which one of the following organism mushroom is 
/ associated ? 
(a) Algae (b) Fern (c) Fungi (d) Lychen 
[NDA 2010] 
164. The metallic ion found in the chloropyll (chloroplast) is : 
(a) iron (b) magnesium (c) zinc (d) cobalt 
4 am [BPSC (pre) 2004] 
®) 165.Biological catalysts in living organisms are known as 
“(a) hormones (b) vitamins 
») 20) (c) steroids (d) enzymes [NDA, a 
ffi al 166.To which one of the following types of organism do ee ? | 
i AM 
(a) Algae (b) Ferns (c) Fungi " [NDA, 2010] 
ccetine 
167.Th ‘ hesis is : 
2000] € role of chloropyll in photosynthesi . 
soil? a to absorb a (b) to shone mule 
(9) to absorb CO, (d) none of thes B ASM/GG 2004] 
109!) 2 [RR 


~ ad 
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bad a = 
(c) Sonor fe — tikely to emerge g, > 4 
169. Which among th, (b) ene 
@ Apple eons IS Not as mst sherapy 837 
170.Which = G oe ? IND, 4 
(@) Cashecmons t € follow; Pe tai py 21, a 
(©) Ground r NB Produces ¢ 
171.The commo : (b) Cog, but not Alc 201 185) 
(a) massa Fectible Mushro (4) Pine wen ( 
(c) tightly paces spores" § IND 
; (4) structure €d mycelium (b) type of h 4201 166 
Xerophyte d for prod veh 
() Ware edeve 6 i Ucing asexual Spore. ; 
(cS) warm be : 187° 
173. The | humid (b) cold an, ; A, 201) : 
ast id h 
Product of ghy..). (4) cold amid 
(a) 8lucose 8lYcOlisis j. and dry 38. 
174. Which of th PYrubic acid INDA 20 ; 
e follo i (©) ethyl 
(a) Wing is 'y! alcoho) 
wa adreline yy @ Plant hormone : Ma) co, 
¥ Si ‘ 
he device used t bia (c) secreti, ie 
(a) h ‘© measu nm (a 
'ydrometer re the rate of st ) Oxysin 
176.Which of the f oxynometer (c) a Browthig 
the plant ? Ollowing is not needed for eee (dy lometer 1 
a) sodium B8rowth of the len, - 
(b) calcium (©) nitro, eth 
177. The disease yellow vei _ ae IRs Fhosphonus 191 
(a) apple (b) Serene 1S associated with : 1G aos) 
er (c) sugarcane 
(4) must, 
178. The food material of the plant: (RRB Asean 
y— Plants is transported to their various or 1p 
(a xe gans 
179 The water and mint (©) phloem (a) pit 
. ater and mineral salts are transported in the pl. a 
(a) xylem (b) phloem (c) pith Plants by— 
180-Th : Pl (d) cortex 
-The age of the trees are estimated by: 
(a) their weights (b) their heights a 
| (c) their elongation of roots 8 
| (d) counting the number of annual rings 19: 
i ; [UPPCS (Pre) 2000, BPSC (Pre)2011| 7 
181. Which one of the following plant is utilized in manufacturing the green 
fertilizers in India ? 19 
(a) Wheat (b) Jute (c) Cotton (d) Paddy ; : 
jcps20l 
182. The protoplasm is the physical base of the life; this concept was given 19; 
| 
| ry: . ke (d) Pasteur 
(a) Haksle —(b) Malipge —_(c)_ Robert Hooke 
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tion was propounded by 
(c) Hugo de Vries (d) Haksle 


uta 
ory of ‘b) Lamarck 


we vpaithes stly synthesized by: 
“i Le pNA was firs! y (b) Hargobind Korana 
8 a) We as Vries (d) Kelvin [BPSC (Pre) 1999] 
ra] pail ene was firstly used by : 
, word 8 (b) Watson (c) Crick (d) Johnson 
[RRB ASM/GG 2005] 


d (pronounced) the genetical science as genetics ? 
e (b) C. Corence 


call 
jo. Whe ear Mendel 
(a) p_J. Muller (d) W. Watson [RRB GG 2002] 
( f genetic mutation occurs in: 
non of ge 
17.The ald * A (c) Chromosome (d) ribosome 
(a) DN [RRB TC 2002] 
for DNA finger print and digonastic is located at : 
198. The or irabad (b) Banglore (c) NewDelhi (4) Chennai 
(a) Hy: [RRB ASM 2002] 
9, When two or more different characters are controlled by a gene then 
‘ihe incident is called : _ 
(b) pleotropy (c) polyploidi (d) apomicsis 
[IAS (Pre) 2002] 


following is called suicide bag of the cell ? 
(b) ribosomes (c) nucleosomes (d) golgibody 
[RRB ASM/GG 2004] 


ore than 80% in the form of cellular 


1go.Which one of the 
(a) lysosomes 


tance which appears ™ 


subs' 
1917 ponent in the cell is called : 
(a) protein (b) fat (c) mineral (d) water 
[BPSC (Pre) 1994] 
192. The centre of cellular and molecular biology is located at : 
(a) Jaipur (b) Lucknow = (c) New Delhi (d) Hydrabad 
[RRB ASM 2002] 
193.The maximum height that a tea plant can attain in nature is: 
(a): Beet (b) 15 feet 
(d) more than 40 feet 


(c) 30 feet 
194, The main work of golgi body is : 
(a) respiration 
(c) to produce gastric juice 
195.Which cellular organelle DNA has ? 
(a) centrioles (b) golgibody (c) lysosome 


ion 


(b) to begin cell divis' 
[RRB TC 2005] 


(d) secretion 


(d) mitochondria 

[IAS (Pre) 2001] 

1%.The cellular and molecular control of ‘progmmed cell death’ is called : 
(a) apoptosis (b) aging (c) degenaration (d) necrosis 

[IAS (Pre) 2001) 

droplets are seen 


ral leaves water 
plets accumulate 


197, 
Usually on the grass and horticultu 
These water dro 


to be a i i 
ri ae in the early morning. 
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Oe SSICACe > | 
(a) atmosphere 
(Cc) vaseu 


lar zone ° wae 
198.When WE consume the ae ei 
: 80at or sh, ce 
~ Primary consumer e yon tun); the, ene 2 
c) terti eae ‘ 
doa ‘ary consumer (A) None of these ths 
; Mhe hydrophyte is a/an ‘ (PPC (Pp 
(a) marine animal (b) a ie 
(c) plant disease po Pane 
296.Which on 


€ of the fol 


lowing pl, t i 
(a) mustard tela 


's Xerophyti, ? 

) Peruflower fiteces 

201.Which of the following is an exa 
environment : 


comp, Shae 
(a) vegetation (b) animal (c) air (4) ayy 
Of the. 
RRB ed 
202 Hydroponics is associated with a: : ASM) 
a) plant srowth without soil b) plant i 
©) relation of sound and air so pin ser “watts Water 
(d) technique of water conservation 
-203.Which 0; 


[RRB ASM/G 
me of the following is the largest deco; 
energy? 


2002) 
MPoser of the Solar 
(a) bacteria (b) protozoa 


i Taduate 2095 
plants which have self sustaineg 8towth and 
evelopment dependent on other plants for their : 
(a) food material (b) mechanical help 
(c) shadow 


(d) water 


205.Phytotron is a facility, through which : 


(a) plants are 


HAS (Pre) 1994) 
206.A biogeographic region with significant reservoir Of biodiversity thatis 
under threat from humans is called as 
(a) bioendangered region 
(c) biodiversity reservoir ; 
(d) environmentally endangered region 
ion i i d by : 
207. The water pollution in the rivers are measure ; 
(a) amount of dissolved chlorine (b) amount of nen ee 
(c) amount of dissolved nitrogen (d) amount of dissolv: , 


(b) biodiversity hotspot 


NDA, 2011] 


[IAS (Pre) 1795 
208. Which of the following gas doesn't pollute the air ? (d) $0, 
(a) Co, (b) CO F) NO, pre 720) 


nt is to? 
209.The main function of the inner bark of a see ean teas 
(a) transport minerals and water from the roots 
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ey ear SS one See, leaves te 

' {) protect the plant from herbivorous animal Parts of the pl 

. ving is als : 

Which of the —_ ing : Not the Part of Vehict INDa 

ay (b) CC () so * Pollution > 2011) 
The rate of heartbeat for a nor 

A 


MNO 
Mal h 4 
es (b) 92 coy ey is, MR i, 
sare (c) 72 
F [Uttrakhang PCS 
human body 


ater ay 57] 
nd 
as 
ry, 


aT 


+ Assertion (A) : Liver of the 

ci digestion of fat. 

Reason (R) : Liver produces two Significant fat di 

Code: Bestive en ZY Mes 

(a) Both A and B are true an z sia ', 

ipso ae “vail orrectly. ned by R 

«c) Ais true but R is false 5 

(d) Ais false but R is true 
213. Under which branch of Science bones are studied ? 
~_(a) Orology (b) Osteology (c) Seremology (d) 
214 Which of the following is studied under Palentology ? 
ie tale WP) Plants (©) primates” (d) fossils 
215 The study of fishes is called : sils 
7 (a) Kreptology 

(ce) Ecuethology 


tAis not cc 


MAS (Pre, 2008) 


seology 


(b) Sicrotology 
(d) Lapideteriology 


IRRB ASM /GG 2004) 
216 The study of butter-flys is called : 

(a) ecuethology (b) neontology 

(c) lapideteriology (d) Polinology IRRB ASM/GG 200) 


217 Which of the following Human organ is affected by the consum 


Ption 
of aflatoxin food adulterent ? 
(a) Heart (b) Lungs (c) Kidney (d) Liver 
[BPSC (Pre) 2008] 

218 Which of the following is studied under Ornithology ? 

(a) birds (b) mammals (c) bats (d) fishes 
“1¥ Which of the following is studied under Gerentology ? 

(a) children (b) women (c) skin disease (d) old ages 


2) The branch of Biology under which insects are studied is called : 


‘) mamology —(b) ornithology (c) entamology = ecuethology 
2 Alongwith which of the following pidiarties is relate ae 
‘*) Bone disease (b) Heart disease (c) Child disease(d) Eye dise 

Who Propounded the theory of Jumping gene ? 


'8) Grager J. Mendel (b) Thoms etl 
Mm ') Varvra Macilantak (dy -Heneric oem is associated : 
] Through which of the following disease Adberd c ae 
'8) dysente, (b) intestine fev [CPO, $1 2003] 
‘©) small pox (d) paralysis 
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General Science 
bout the blood circulation was . 


ne Jained al sees 
ientist who firstly exP'™ William Har! 
224. he parents Leeuwenhoc! i Ronald Ros ICPO, $1003) 
hn Gregar Mendel ne 
The it jar tanapantation 2 65 sir FG. Hafkin 
Po) Dr. William Harbe (d) Dr. Christen Banard 
(c) Dr. Louis Pasteur IMPPCS (Pre) 1994) 
i tlined by : . 
j 226. The structure of DNA was firstly br. Stefan Howking 
(a) Dr. Meghnath Saha (d) Dr. Alexander Flemming 
(c) Watson & Crick [MPPCS (Pre) 1 994) 
i Ss opounded by: 
227. The theory of evolution was P! Aristotle 
Louis Pasteur Je's Darwin 
o Gregar Mendel ; (d) Charle 
ction in : | 
(d) Spleen 


228. Jaundice causes the infe () Kidney 
[SSC CPO (SI) 2009} 


(a) Brain (b) Liver 


iri ? 
Which of the following pair is not correct ? 
os meh cies __ remedial measures of leprosy 


- Shalk — anti oculation of polio an 
a lean Flemming — invention of penicillin 
(d) None of these ; [RRB ASM 2002] 
230. The father of modern antiseptic surgery 1s : 
(a) Josheph Lister (b) Adberd Jener 
(c) Louis pasteur (d) William Harbe /RRBTC. 2003) 
231.The inoculation of rabbies was invented by : 
(a) Adberd Jener (b) Louis Pasteur 
(c) Alexander Flemming (d) None of these 
232.The principle of Natural selection was given by : 
(a) Newton —_—(b) Mendel (c) Darwin (d) Archimedes 
[RRB ASM 2002] 


233. The word Histology was firstly used by : 
(a) Mayer (b) Shliden 


{ (c) Robert Hooke (d) T. H. Maman 
[RRB ASM/GG 2005] 
234. The thickest human skin is of : 
(a) palm (b) sole (c) neck 
(d) head 
235. Which of the following is secreted through lachrymal gland? 
(a) sebum (b) mucous (c) tears (d) sweat 
236. The longest cell of the human body is : 
“ cells of the hand (b) cells of the leg 
¢ 
237.The cin ic) None of these 
ta} Becseas e Japanese encephelytice is : 
(b) Virus (c) Protozoa (d) Fungi 
[UPPCS (Pre) 2005] 


238.Which of the fo i 
si lowing is an exampl i 
F i le of 
f (a) brain (b) bloo i ee Sees rd 


Scanned by CamScanner 


2a\ atamach 


Biology 573 
ivi ..m biotic catalyst is called ? 
In living organism 3 : —— 
2 (b) Vitamin (c) Steroid (d) ; apne a 


(a) Hormone 
The first scientist who synthesized gene (chromosome) in the 


: Jaboratory— (by Dacwin 
Ree ae Crick (d) Khorana [BPSC (Pre) 1999] 
a enzyme’ was propounded by: 


inci i — one 
241.The principle of SNe (b) Hargobind Khorana 


Watson && Crick 

a Widel & Tatum (d) Margan 4 aes 
242.Which one of the following isnecessary for the impulse communica’ 

in muscular fibre ? , ; 

i ‘c) Sodium (d) Zinc 
(a) Calcium (b) Iron (c) Oe sacenth 
Double Helix Model of DNA? 

243.Who gave alk 


(a) Dalton 
(c) Watson & Crick 
244. Which of the following instrument 
(a) Spherometer 
(c) Sphygomanometer 
245.Which of the following is a sex-linked disease : 
(a) leprosy (b) tuberculosis 
(c) colour blindness (d) leukemia 
246.Colour blindness in the human beings is caused by— 
(b) defective X-chromosomes 


(a) the excess alcoholism 
(c) defective y-chromosomes (d) the deficiency of vitamin E 


247.Which of the following occurs in Haemophilia ? 
(a) haemolysis (b) blood doesn't clot 
(c) RBC sticks (d) WBC becomes cellular trophic 
248. The technique used to detect the paternal character of the offspring is: 
(a) protein synthesis (b) chromosome counting 
(c) quantitative synthesis of DNA (d) DNA finger printing [IAS 1997] 
ana theory of organic evolution is usually known as the theory 
of: 
(a) natural selection 
(b) inheritance of acquired characters 
(c) continuity of germplasm (d) descent with change 
250.There is a possibility of contimination in the processed and wrapped 
food stuffs in the newspaper is of— 
(a) Lead (b) Aluminium (c) Iron (d) Magnesium 
[NDA 2010] 


(d) Leeuwenhock 
measures blood pressure ? 


(b) Animometer 
(d) Ammeter [BPSC (Pre) 2008) 


251.The father of the theory of mutation is : 
ss a Mendel (b) Aristole (c) De Vries (d) Darwin 
.Which of the following is not the residual human organs ? 
(a) necatating screen 
(b) ear drum muscles of the tympanic membrane 
(c) fore flattened teeth (d) appendix [BPSC (Pre) 2004] 
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~~ (a) Haxle (b) Darwin 
(c) Lamarck (d) Hugo de Vries (UPPCS ¢p, 
254.The metal constituent of chlorophyll is ? ; Te) 2095) 
(a) iron (b) potassium 
(c) manganese (d) magnesium " 
255. The life originates from : ’ 2011 
(a) mountains (b) land (c) water (qd) air 
u PSC (Prey 2 


6. The vitamin which contains cobalt is : 


(a) VitaminB, (b) VitaminB, (c) VitaminB, (d) Vitamin 5 

Li PSC (Prey 9 

257. The locomotional organ of the amoeba is : 08) 
(a) Cillia (b) phalasila (c) limb (d) tentecilus 


258. Which of the following is known by the name of green Protozoa: 
(a) Amoeba (b) Uglina (c) Lishmania (d) Paramisheam 
259. Which of the following protozoa is known as a connective Ting of the 


plant and animal ? 
(a) Amoeba (b) Uglina 
(c) Plasomodium (d) Paramisheam 
260.In human body a fluid substance namely antamoeba histolitica is found 


in: 
(a) intestine (b) throat (c) stomach (d) lugns 


261.The protozoa which causes malaria is : 
(a) paramisheam (b) lishmania  (c) plasmodium (d) antamoeba 


262.The protozoa which causes dysentry (amoebiasis) is : 
(a) Amoeba (b) Antamoeba (c) Paramisheam(d) Tripanosoma 


263.The protozoa which causes Kala-Azar is : 
(a) antamoeba (b) tripanosoma (c) tricomonas (d) lishmania 


264. The Sleeping Sickness causes— 
(a) tricomonas (b) tripanosoma (c) lishmania (d) plasmodium 


265.A unicellular disease resistant parasitic protozoa found in the human 
intestine is : 


(a) E. Colie (b) E. Histolitica 
(c) E. Gensivalius (d) Tripanosoma 
266.Which one among the following vitamins is necessary for blood 
clotting ? 
(a) VitaminA (b) VitaminD (c) VitaminK (d) VitaminC 


[CDS 2012] 


267. The substance which is used like a gift item in Japan is : 
(a) Hylonema (b) Tathya (c) Euplectela (d) Phironima 

268. Which of the following is known as Venus Flower of Basket ? 

ais te win (b) Uspangia  (c) Lecosolinia (d) Euplectela 
io fark the following blood doesn't exist but respiratory aul 
(a) Cockroach (b) Snail (c) Hydra (d) Kangaroo 
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spich ot the fOHOWTNE Plants can Produce all re 575, 
cy Whe ess Brass (by ¢ rgenic pol 
3 cons) at hen Pollen Tains - 
he spiny _— - (4) Alot teeathu) Brains - 
f he following, is also called Jelly 7; 
e hich of U sali elly-Fish 2 
vl : hydra F (b) erat (c) Oritia % 
Vo ad the following is also know, ’ Matride. 
Ley Which of N as ‘portu leam 
aah Physelia ‘ (>) ws (©) Orilia Buese a Of war’ 2 
ach of the following is known as i P ilia 
wa Which o . Marine ani: 
ae) Hydra (b) Physelia (c) Oritia Mone ? 
-4 Immortality character is found in : (4) Obitia 
“Ay Sponge (b) Hydra) Sait 


sna The disease caused by the asccaris in the human a 
a) tiniosis (b) sleeping dicknese 
(c) liver rot (d) asccariasis 
aco. The fossil of Archaeopteryx represents the evidence of Origin of 
Oo! 


(a) birds from reptiles i (b) mammal. , 
(c)_ reptiles from amphibians (a) manne — et a 


377. How many eyes the snail has ? ICDS, 2012) 
“(ay 1 (b) 2 
278.The disease filaria is caused by— 
a) asccaris b ia beni 
= plasmodium a ey 
279.How snails are benifitial to the farmers ? 
(a) by killing or destroying the harmful insects 
(b) by killing or destroying the harmful bacterias 
(c) both of these 
(d) by making empty and porous holes in the soil 
280. The ultimate cause of water movement in a plant stem against gravity 
is 


() somany (4) no any 


(a) osmosis (b) transpiration 

(c) photosynthesis (d) diffusion [CDS, 2012] 
281. Vermicompost is a/an 

(a) inorganic fertilizer (b) toxic substance 

(c) organic biofertilizer (d) synthetic fertilizer (CDS, 2012) 
282.In urine which vitamin is to be found ? 

(a) Vitamine A (b) Vitamine B ; 

(c) Vitamine C (d) Vitamine D and K — /D52010) 
283.Which of the following is also known by the name of Peer 

(a) Loligo (b) Cipia (c) Pila (4) 


284.Octopus is a : 
(a) Jointlimb 
(c) Hemicordet 


kin 
(b) Softens! brane 
(d) Soften layer oF mas (Pre) 2003] 


285.The Devil Fish is the name of : (d) Octop4® 


Mm) Civia (@) Testa 


(a) Py 
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Th Star Fish is the name of : 
ss | Asieviaa (b) Holothuria (c) Antidon (a 
(a ) Maing 


287.The respiration in the fishes are done by— ti, 
(a) scales (b) lungs (c) gills (a) es 
= 288.The main characteristic of the fishes heart is : Sa] vy 
*“ (a) through it only pure blood is passed out 


(b) through it only impure blood is passed out 
(c) through it both pure and impure types of blood are Passe 
(d) init, there is no blood is to be found dou 


289.The sea horse is an example of : 
(a) fishes class 
(c) reptiles class 
298.Which of the following is a real fish ? 
(a) cray fish (b) flying fish (c) cuttle fish (d) silver fa 
(UPPCS (Pre) 2004) 


(b) mammals class 
(d) mollusc class 


9 291.An artificial kidney works on the principle of : 


(a) diffusion (b) osmosis 
(c) dialysis (d) active transportation 


292.Which one among the following nontoxic gases helps in formation 
enzymes which ripen fruit? of 


od (a) Acetylene (b) Ethane 
(c) Methane (d) Carbon dioxide [CDS, 2m 
293.The terrestrial species of Echinodermata are : 
(a) brittle- star (b) starfish (c) sea-lily (d) None of these 
294.The most significant stimulant in the tea leaves is : 
(a) brucine (b) caffeine 
(d) theine 


(c) phenylalanine 
295.The fishes are assumed to be healthy and more nourishable with 

comparison to another flesh animals because in the fish : 

(a) there exists multi unsaturated acid 

(b) there exists saturated fatty acid 

(c) there exists necessary vitamins 

(d) there exists more carbohydrate and protein [TAS (Pre) 1999] 
296.All living organisms are single celled in their earliest history of life. 

Which of the following is an example of such a cell ? 


(a) Ovum (b) Sperm (c) Spermatocyte (d) Zygote 
297.The larva of the frog is called : 
(a) peupa (b) megot (c) caterpelar (d) tedpol 
298. Which of the following is a cold blooded ? 
(a) fish (b) frog (c) lizard d) All of these 
l [tb ASM/GC 204 


299.Which of the following is a despotic animal ? 
(d) tortoise 


(a) penguin (b) whale (c) otter 
ae _ snake which forms the nest is— 
a en viper (b) King cobra 
(c) Carat (a) Saw Scaled viper [1AS (Pre)19) 


Scanned by CamScanner 


, ;osaurs Were ¢ 577 


din ‘ ji 
The ic reptile (b) . 
1. 0z0! a Me: 
. : Paliozoic amphibian (a) Mesocoic ness 
ie 
iving bird is : [UPPCs 
largest living , (Pre) 2004 
302 Kiwi (p) Penguin (c) Ostrich : 
( e smallest living, bird is : (4) Hawk 
a Kiwi (6) Huming bird(c) Ostrich 


: , bird found in the Newzel 2 (d) Penguin 
flightless eland is ; 
aaa) Ostrich (b) Alvetras —(c)_ Kiwi (8) None of 
ne of these 
the largest flightless bird which can run most fastly is (EPSC (Pre) 1995) 
(a) Penguin (b) Kiwi (©) Ostrich A ie 
Ochriopterics is the: [ssc Matric 2001) 
2) most primitive bird of the jurrasic era : 
) reptiles of the jurrasic era 
() reptiles of the triasic era 
(d) reptiles of the both jurrasic and triasic era a 
307.Where the bird penguin is to be found ? (Pre) 1995) 
t (a) Africa (b) Latin America 
(c) Antarctica (d) North Apagaes 


305- 


308.The Pavo Cristeshs is a scientific name of : EC ie 
(a) tiger (b) frog (c) man (d) peacock 
309.The Dolphin is an example of which of the following ‘temee eee 
(a) a (b) aves : 
(c) mammalia (d) pisces [BPSC (Pre) 1 
. Which of the following is not a mammal ? neq 
(a) fish (b) bat (c) whale (d) None of these 
[RRB TC 2003] 
3u-The largest living mammalia is : 
(a) giraffe (b) camel (c) blue whale (d) man 
[RRB GG 2003] 


¥312.Which of the following has the smallest living cell ? 
(a) bacterium (b) bread mold (c) mycoplasma (d) virus 
3&-Which one of the following is not bio-degradable ? 


(a) Woolen carpet (b) Silver thin foil 

(c) Leather bag (d) Jute bag [CDS 2010] 
314. The heart chambers found in the whale are : ‘ 

a2 tb) 3 (4 (9) | pRB TC 2003) 
315.The total number of bones found in the human body a iy 50 

(a) 212 (b) 206 en ra02 |, 
316.How many bones are found in the human skull ? wos - 

(a) 8 (b) 30 (c) 32 [BPSC (Pre) + 
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which plays a significant role in the growth almost 
al] 


317.The tissue 
a) i (b) cartilage 
lar tissue : 8 
(@) spongy bone (A) fiboelastic issue 
; ; ally coexist in the human b, 
. How many pairs of ribs usu eal 
aoa 12 (b) 10 (c) 14 (@) : 
the human body is : IMPPCS (Pre 1g, 
319.The smallest bone of the human ly is: " 
(a) nail (b) bone of jaw 
(c) stepis (d) bone of the nose 
body is: 
320.The longest bone of the human y is: 
(a) ane (b) fibula (c) tibia (4) femur 
i body are: 
21.The bones of the leg in the human y are 
we (a) hollow (b) humurus (c) solid (a) None ofthe 
IBPSC (Pre) 1994 


322.In which of the following organs of the human body bone tibia ig tobe 


found ? 
(a) skull (b) leg (c) ankle-bone (d) mouth 
IRRB, ASM/Gc 2004) 
323.The bone of which of the following organ in the human body is the 
longest ? 
- (@) spinal cord (b) thigh (©) ribcage (d) ankle-tone 
ICPO, St 2003) 
324. The teeth which develop two timesin their life cycle of the human beings 
are— 
(a) 4 (b) 12 (c) 20 (d) 28 
[BPSC (Pre) 1994 


325.Which one among the following statements is correct ? 
(a) All proteins are enzymes (b) All enzymes are proteins 
(c) None of the enzymes (d) None of the proteins is enzyme 


[CDS, 2012] 
326. Which of the following is not a digestive enzyme ? 
(a) pepsin (b) renin (c) insulin (d) amelepsin 
[CPO, 512003] 


327. Through which of the following organs maximum nutritional elements 
in the blood are absorbed ? 


(a) mouth (b) large intestine 
(c) small intestine (d) abdomen [RRB, CC 2006) 
328. Which one of the following enzymes is found in the saliva ? 
(a) renin (b) tyline (c) tenin (d) resin 
[RRB TC 2003] 
beige nes one of the following is necessarily needed to digest the food 
stuffs ? 
(a) air (b) wate: ineral 
) ic (c) enzyme (d) ee, EC 2008] 
a in so is obtained from: 
a) crude petroleum 
(©) pine na 
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579 
isa following acid is present in the human abdomen ? 
which Ot vic acid ®) hydrochloric acid ‘ 
sinha ) prricaci 
GY nitric ‘at 2002, RRB, ASM, 
a) he following kinds of organisms : /GG 2004] 
consider 2. Bee 3. Bird 
we Bat ¢ the above is/are poles agent/agents ? 
which > 2 onk 
whie™ id 2only y 
@ jand 3 only (ad) 1,2ana3 ICSAT, 2012) 


sist owing major 
‘ si orting, regulati 

cate® nd cultural Which one of the following i. support’, 
service uction of food and water (b) Control of ¢| 


limate and di 
cling and crop pollination nd disease 


(@) Nutrient cy ane: 
() vyaintenance of diversity (CSA, 2012) 
os organ of the human body which collects carbohydrate in the form 
we glycogen 1S: tomach (c) i 
intestine () stom pancreas (d) liver 
@ an [SSC Mat 2002] 
Jumns I an 
seMach econ 0 
epidermis A. endothelium 
: testis tubule B. simple columnar epithelium 
E glomerulus C. _ startified squamous epithelium 
1. pulmonary alveoli D.  startified cuboidal epithelium 
: E. Simple squamous epithelium 
1 2 3 4 
(a) A B Cc D 
(b) B Cc D E 
o ¢ D A B 
(d) Cc D A E 
336.The bile is produced through : 
(a) liver (b) stomach (c) pancreas (d) receptor 
[SSC Mat 2002] 
337. The bile is accumulated in : 
bile duct receptor c) liver (d) spleen 
ee sa i : [S8C Mat 2003) 


338. The bile fluid or pigment which is helpful in fat digestion is actually 
secreted through : 
(a) mucous (b) abdomen (c) pancreas = (d) liver 
339.Which one among the following nutrients is a structural component of 
the cell wall of plants ? 


(a) Manganese (b) Potassium 9 
() Phosphorus (d) Calcium [NDA, 2012] 
40.The functi 


on of a pacemaker is : 


igestion 
(a) to regulate the urine formation (b) to regulate caine [ssc 1999] 
() to start heart beat (d) to start respira 
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341. Through which of the following organs pressure exerted by the 5 
~ (blood pressure) in the human body is realized ? loog 
(a) heart (b) veins (c) arteries (a) cells 


ae Which one of the following process is a digestive 
in living organisms ? 
(a) decomposition of protein into amino acids 
(b) decomposition of glucose into co, and H,O 
(c) transformation of glucose into glycogen 
(d) transformation of amino acids into protein [AS (Pre) 2010) 
343.For a healthy human body the blood pressure (sistolic and dystoticy 


is: 
(a) 120mm/80 mm (b) 201 mm/110 mm 
(c) 90 mm/60 mm (d) 85mm/55 mm 
344. The amount of blood in a healthy human body is : 
(a) 10% of the wt. of the human body 
(b) 25% of the wt. of the human body 
(c) 7% of the wt. of the human body 
(d) 5% of the wt. of the human body 
345.The average volume of the blood in an adult is : 
(a) 3-4litre  (b) 4-5 litre (c) 5-6 litre (d) 6-7 litre 
346.Balanced diet should have approximately ? 
(a) 1/5 protein, 3/5 fat and 1/5 carbohydrate 
(b) 3/5 protein, 1/5 fat and 1/5 carbohydrate 
(c) 1/5 protein, 1/5 fat and 3/5 carbohydrate 
(d) 1/2 protein, 1/4 fat and 1/4 carbohydrate INDA, 2012) 


347.While sowing seeds, commonly used fertilizers have : 
(c) phosphorus (d) calcium 


[ssc 
Process which goa 


(a) nitrates (b) potash 
348. The blood purification takes place in : 
(a) lungs (b) heart (c) kidney (d) liver 
RRB, TC/CC 2005] 


349. The blood Purification process occurring in human body is called : 
(a) dialysis (b) heamolysis (c) osmossis (d) paralysis 
[BPSC (Pre) 2001] 


350. The medicine of epilepsi is extracted from the lichen : 
(a) leconera (b) rosella (c) indocarpon (d) permalia 
[SSC Matric 1999] 


351.In refrigerators, the liquid used as a refrigerant is : 
(a) liquid co, (b) liquid N, 
(c) liquid NH, (d) super-cooled water 
352.Which one among the following statements is correct ? 
(a) All arteries carry oxygenated blood 


(b) All veins carry oxygenated blood 
(c) Except the pulmonary artery, all other arteries carry oxygenated 


blood 
(d) Except the pulmonary vein, all other veins carry oxygenated blood 
[NDA, 2012] 
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si ef ‘381 
eatsometing ae Our Mouth waters. This is actually not 
he! (b) oval epitheli 
E “blood ' (d) tone, “ee Ics 
in which RBC forms in the human body is : 3, 2011] 
has mnaay (c) liver (@)sbonemagn 
i IRRB, ‘ASM 2004) 
re Jd-blooded animals? 
animals with blood without haemoglobin 
‘Animals who are not ferocious 
©2010 ) ‘animals whose body temperature remains constant 
rstoli 2) i () S’imals whose body temperature varies accordi 
ic) (d) hy ling to the 
i a perature of atmosphere DA one 
wh was the inventor of blood groups ? 32 _) 
# (a) Landstinear (b) Livine (c) Vinear (d) Leeuwenhock 
ie antigen is a substance which : 
357 ) decreases the body temperature 
‘ destroyes the harmful bacteria 
c) promotes the formation of antibody 
uses to protect from the poison [148 (Pre) 1997) 
Who detected Rh factor ? 
a) Leeuwenhock (b) Vinear 
, Landstenear (d) Landstenear & Vinear 
4359.Sickle-cell anaemia is a disease caused due to the abnormality in 
(a) White blood cells (b) Red blood cells 
1012) (c) Thrombocytes (d) Blood plasma composition 
INDA, 2012] 
e blood group AB is called universal recipient because : 
Thi group ip 
(a) antibody is found in the blood 
(b) antibody is not found in the blood 
205) (c) blood lacks antigen 
zy (d) blood lacks both antibody and antigen [IAS (Pre) 1995] 
Carbohydrate are stored in plants and animals in the form of 
oO] (a) cellulose and glucose respectively 
| by starch and glycogen respectively 
() starch and glucose respectively 
, (d) cellulose and glycogen respectively [NDA, 2012] 
9] glycog A 
362.Which one among the following statements regarding heart sounds is 
correct ? . 
(a) Heart sounds are caused by the internal blood flow inside the 
heart . 
e 
(b) Heart sounds are caused by the external blood flow outside th 
heart 
A i heart valves 
d (c) Heart sounds are caused by opening and closing of INDA, 2011 
(d) Normal sounds are called 'murmurs 
i _ 363.The itably preserved in : wt 
J | seeds can most suitably p' ) cold an d wet condition 


\ (a) cold and dry condition 


dition 
(c) hot and dry condition (d) hot anne 
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: the blood group of a man and a woman are AB and B respect 
SN ch oae of the following blood group is not possible in yoy 
offsprings ? eir 
(a) AB (b) B (A @ © Mas 1959 
365.If the blood group of a father and a mother are A and O Tespectivel 
then which one of the following blood group is not possible in their 


children? 
(a) B (b) AB (c) O (ad) B ABorcg 
IAS (Pre) 1994) 
¥%366.The part of the brain in which we feel hunger and satisfaction Of the 
food is: 


(a) prosencephalon hemisphere (b) cerebrum 
(c) hypothalmus (d) medulla oblongata 
367.Ceribrum is associated with : 
(a) liver (b) heart (c) brain (d) nerve 
[RRB Ahmadabad ASM/GG 2004) 
368. The intelligence centre in the human brain is : 
(a) cerebellum (b) cerebrum 
(c) medulla oblongata (d) None of these 
369. The largest part of the human brain is : 
(a) brain stem (b) cerebellum 
(c) Rhomobencephalon (d) mesencephalon [RRB CC 2006) 
370. The cells of the human body which have the lowest Teconjugation power 
are: 


(a) braincells (b) nervecells (c) bone cells (d) liver cells 


. [SSC Matric 2001] 
371.The largest cell of the human body is : 
(a) WBC (b) RBC (c) Nerve cell (d) None of these 
372.How many nerve pairs coexist in the human's spinal cord ? 
(a) 12 (b) 13 (c) 31 (d) 33 
[BPSC 2002] 
 373.The controlling centre of the reflex actions of the human body is located 
at: 
(a) rhomobencephalon (b) cerebellum 
(c) medulla oblongata (d) nerve cell [BPSC (Pre) 2002] 
374. A liverwort is : 


(a) a parasite infecting the liver 


(b) a long plant without differentiation of root, stem and leaves 
(c) a kind of bacterium infecting the liver 


(d) a plant of flower shape like the human liver 
375.The cell sap is : 


(a) a dilute solution of minerals and some organic substances in the 
vacuole 


(b) hee solution of minerals in water absorbed by the plant from 


(c) exudate from the cell 


d ; : 
(2) a polation of different organic substance dissolved in the cytoplasm 
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Jant can be bent easil: i 
a 
‘fparts, like leaf and ster, CatnOut breaking. This 


aie Sn atel wi 
‘ont (2) lem and 
i Peorenchy me oe = 
«aol *ithout well developed nervous system 
a i “nim arn cking a definite nucleus 


ogee plants without vascular systems 
iit do not produce flowers and fruits 


«) P 
( ‘ . 
‘which has a high concentration of sugar doesn't decay; 


"pecs tains a natural anti-oxidant that prevents bacterial attack 
tc pria cannot survive in an active state in a solution of high 
(b) > otic strength as water is drawn out 


't survive in an active state as it is totally deprived of 


jum is: 
herberction of herbs in dried form 
fa) @ arden with a collection of medicinal herbs 
, : garden of various collection of herbs 
Cc; 
(d) ace 


37. 


tre for the preservation of dried specimen of plants 
‘orest’ refers to: 
‘(4) alady with a flame in her hand found in the forest 
) a forest full of trees which bursts with red flowers in autmun 
() afire always found in some forests 
(d) the title of a book 
3g. Which one among, the following cell organelles is semi-permeable ? 
(a) Cell membrane (b) Plasma membrane 
(c) Cell wall (d) Nucleus [NDA, 2011] 
382. Which of the following shows a taxonomically closed group ? 
(a) earthworm, ringworm, tapeworm 
(b) silverfish, cuttlefish, starfish 
(c) housefly, dragofly, butterfly 
(d) sea horse, sea anemone, sea urchin 
383. The phlegm which accumulates in the braonchi is to be cleared during 
coughing by : 
(a) stratified squamous epithelium 
(b) stratified columnar ciliated epithelium . 
() pseudostratified columnar ciliated epithelium 
(4) simple columnar ciliated epithelium 
384.The widely used antibiotic penicillin is produced by: 
y P' 


(a) analgae (b) a bacterium 
(c) a fareus (d) none of these 
385. Most of the i ivities : 
Insects d te activities : § item 
() tro naeets do Beapirstory “Cy” dheough thelr sch amt 
(©) through their lungs (d) through —_ 
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ed General Science 
386. Which of the following is not a micronutrient for a plant ? 

(a) Iron (b) Magnesium 

(c) Molybdenum (d) Manganese INDA, 2012) 


387.Grey matter consists of: 
(a) a large number of neurons 
(b) a large number of nerve cell bodies 
(c) a large number of nerve fibres 
(d) neuroglia 
34388.Which of the following compounds found in all living organisms are 
enrich in phosphorus : 
(a) carbohydrates (b) fats 
(c) nucleic acids (d) proteins 
389.Which of the following sugars are components of sugarcane ? 
(a) glucose and fructose (b) glucose and galactose 
(c) glucose and mannose (d) glucose and ribose 
390.Which of the following statements is/are correct? 
1. Ligaments are highly flexible. 
2. Ligaments connect muscles and bones. 


3. Ligaments contain very little matrix. 
Select the correct answer using the code given below : 


Code: 
(a) 1,2and3 (b) 1 and 3 only 


(c) 2 and 3 only (d) lonly INDA, 2012] 
391.Enzymes involved in the chemical reactions : 

(a) decompose during reactions (b) are used up during reactions 

(c) react more rapidly as reactions progress 

(d) are not used up during reactions 


3-392.In the milk, fat content is reduced during : 
(a) winter (b) summer (c) autumn (d) None of these 


® 393. The colour of cow's milk is slightly yellowish due to the presence of : 
(a) xanthophyll (b) riboflavin (c) ribulose (da) carotin 


394.Cell membrane is selectively permeable because 
(a) itis made up of selected organic molecules 
(b) it doesnot allow transport of some substances from region of higher 


concentration to the region of lower concentration 

(c) the movement of organic molecules occurs only at specific 
concentration 

(d) it allows the movement of certain molecules in and out of the cell 
while the movement of other molecules is prevented = [NDA, 2012] 


+ 395, Which of the following is the most important for the growth of children 


up to the age of 14: 

(a) protein (b) vitamin (c) fat (d) milk 
396.Roughage, a necessary constituent of the diet consists of largely 

indigestible : 

(a) carbohydrates (cellulose and lignin) and unsaturated fatty acids 

(b) carbohydrates such as cellulose and lignin 

(c) carbohydrates (cellulose and lignin) and semi-cooked meat 

(d) all of these 
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= 397.Which of the following is not tobe inal : : 5a5 

4 of 3rd years age ? ‘ded in themilk teeth ofthe hhita 
(a) incisors (b) canines 

398.In termites, the cellulose of Wood i; 
(a) protozoans 


(©) molars a 
is cones by: (a) Premolars 


b. ; 

(c) protozoans and bacteria 2 Aeteria 
(d) cellulose breaking enzyme B amylase i 

399.One of the digestive juice which lacks enzymes but aids di, estion is: 

(a) bile (b) succus entericus 2 vas 
(c) chyme (d) chyle 

400.Prior to absoiption, 8rape sugar is hydrolysed 
which is : Nemarees Motion ae 
(a) lactose (b) maltose (c) sucrose (a) None of these 

401.4 solution of chlorophyll Pigments looks red in the reflected light 
because of : 


(a) diffraction (b) fluorescence (c) reflection 

402. Like other body cells, the epithelial cells lining the st 
in nature, yet the epithelial living is not digeste: 
proteolytic enzyme secreted by the stomach beca 

(a) the excess acidity of the gastric 

(b) the mucous secreted by mucos: 

(c) a rich microflora of bacteria 

the autodigestion 

(d) both mucous and bacteria give protection against autodigestion 
33.Iron which is necessary for the human body is abundantly found in: 


(d) refraction 
‘omach are protein 
‘d by the powerful 


use ; 

juice destroys this enzyme 

‘a protects against auto digestion 
makes the enzyme totally inactive for 


(a) egg (b) green vegetables 
(c) milk (d) cauliflower 
404.Which of the following is the product of a dark reaction of 
hotosynthesis ? 
fa) ATP. (b) NADH, = (c) NADPH, (a) Sugar 


405.Some animals have a unique method of bringing oxygen directly to the 
cells; these are: 


(a) spiders (b) scorpions  (c) insects (d) flatworms 
Answers e | 
3. 4.) 5(a) 6) 7@ &O 
o a 1. Q 12. (c) 13. w) is ) 1. © 16 ® 
18. (d) 19.0) 20.) 2%) 2. ) 2) 
26, (a) 27. (d) 28 (@) 29.(@) 30.(0) 31 Qo 2@ 

35. (c) 36. (c) 37. (0) 38.(c) 39. ; 
a 43. ay 44 (a) 45. (6) 46.(a) ) # ® 
50. (d) 51. (c) 52. (a) 53.(d) 54.) 5.0) ee 
58. (d) 59. (d) 60. (c) 61. (c) 62. (b) 1) Gee 
66. (b) 67. (a) 68. (b) 69. (d) 70. (d) ate) Be 
74, (a) 75. (b) 76. (a) 77. «) 78 «) me) ® 
ee : ; 96. (a 

a : = . 92. 4 93, (d) 94. (a) 95. (©) 


Scanned by CamScanner 


97. (d) 98. 
106. 
114. 
122. 
130. 
138. 
146. 
154, 
162. 
170. 
178. 
186. 
194. 
202. 
210. 
218. 
226. 
234. 
242. 
250. 
258. 
266. 
274. 
282. 
290. 
298. 
306. 
314. 
322. 
330. 
338. 
346. 
354. 


105. 
113. 
121. 
129. 
137. 
145, 
153. 
161. 
169. 
177. 
185. 
193, 
201. 
209. 
217. 
225. 
233. 
241. 
249. 
257. 
265. 
273. 
281. 
289. 


297. 
305. 
313. 
321. 
329, 
337. 
345. 
353. 
361. 
369. 
377. 
385. 
393. 
401. 


(d) 


362. 
370. 
378. 
386. 
394. 
402. 
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